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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3zpaboTke mporpamMMbl MO0 OMOJIOTUM TEOPETHUYECKYIO OCHOBY JUISL ONPENEICHHUS MOAXOJ0B K
(OpMHPOBAHUIO COJEPKAHUSA Yy4eOHOro mnpeaMera «bHONOrus» COCTaBUIIM: KOHLENTYaJbHbIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNIeH, COAEp)KaHUs, pPe3ylbTaTOB OOy4YeHHs M TpeOOBaHUH K
YPOBHIO IOAIOTOBKH BBIITYCKHUKOB, IOJIOKEHHsT 00 OOIIMX LEeNSAX M HPUHIUNAX, XapaKTepU3YHOILUX
COBPEMEHHOE COCTOSIHME CHCTEMBI CpelHero ooOimiero oOpasoBanmsi B Poccuiickoit ®enepamnum, a Takxke
HOJIOXKEHHUA O crenuduxke Ouoioruu, €€ 3HAYCHWH B IO3HAHUM JKUBOW HPUPOABI M 00ecreueHHH
CYIIECTBOBaHMS YeIOBe4YeCcKOro obmiectBa. CoriacHO Ha3BaHHBIM MOJOXKEHUSAM, ONPEAEICHbI OCHOBHBIC
(GyHKLIMU TPOTrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o 6uosoruu Ja€t NpeacTaBiIeHUe O LelsaX, 00 o0miel cTpaTeru 00y4eHus, BOCIIUTaHHs
U pa3BUTHs, OOy4aromMXCs CpeACcTBaMU ydeOHoro mpeamera «buomorusi», ompeaenser o0s3aTeNbHOE
IPEIMETHOE COAEp)KaHUE, €ro CTPYKTYpPYy, pacupeleseHHe MO pasfenaM M TeMaM, PEKOMEHIyEMYIO
NIOCJIEI0BATENbHOCTh U3Y4YEHUsI y4EOHOro Marepuajia ¢ Y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsi3€H, JIOTMKU 00pa30BaTeIbHOTO MPOLecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcsl.

[lpu peanuzaumu paHHOW pabodveil mHpoOrpaMMbl HCHOJB3yeTcs oOopynoBanue «llIkompHOTO
KBaHTOPHYMay, UTO MO3BOJIUT CO3/1aTh YCIIOBUSL:

* JUTSl pACIIMPEHUS COJCPIKAHUS IKOJIBLHOTO OMOJIOTHIECKOT0 00pa30BaHUs;
* JUIs OBBIIIEHUS 1T03HABATEIbHON aKTUBHOCTH 00YyYarOIMXCs B €CTECTBEHHO-HAY4YHOM 001acTH;
* JUIS Pa3BHUTHUS JIMYHOCTU peOEHKA B mporecce 00ydeHust OMOJIOTHH, ero CIIOCOOHOCTEH, (POPMHUPOBAHUS U
YJIOBJIETBOPEHMSI COLIMAIBHO 3HAYMMBIX HHTEPECOB U TOTPEOHOCTEH;
e Ui paboThl ¢ ONAapEHHBIMU MIKOJBHUKAMH, OPraHM3allMd WX PAa3BUTHA B PA3JIMYHBIX OO0JIACTSIX
00pa3oBaTeNbHON, TBOPUECKON AEATEIbHOCTH.

[Tpumensist mudpoeie 1a00paTOPHH HA YPOKaX OMOIOTHU:

[Mudposas nadbopaTopus 10 HEHPOTEXHOIOTUH;

Hudposas maboparopusi o GPU3NOIOTHH;

Hudposast mabopaTopust MO IKOJIOTUNY;

JlabopaTopHbIit KoMITIeKC «MUKpomen,
B mporpamme mo OuONOTHHM Tak)Ke YYHTHIBAIOTCS TPEOOBaHHWS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaIlpeIMETHBIM U TPEeIMETHBIM pe3yjbTaTaM 00yueHHs B (POPMHUPOBAHMM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEJIbHON  JAESITEeNbHOCTH/ Y4eOHBIX JEHCTBHM, OOy4arommxcs IO OCBOEHHUIO COJAEp)KAHUS
OMOJIOrNYeCKOro 00pa3oBaHuUs.

B nporpamme mno Ouomoruu (10-11 kmaccel, 0a30BbIii ypOBEHb) peanu30BaH MPUHLIHUII
IPEEeMCTBEHHOCTH B M3Y4YE€HUHM OMOJIOTHH, Ojaronaps 4eMmy B Hell MpocMaTpUBaeTCs HalpaBIEHHOCTh Ha
pa3BUTHE 3HAHWH, CBA3AHHBIX C (POPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, HMEHHOCTHBIX
OpPUEHTAIMI JIMYHOCTH, SKOJOTMYECKOrO MBINUICHUS, MPEICTaBICHUH O 370pOoBOM oOpa3e KHU3HH U
OepeXHBIM OTHOUIEHHMEM K OKpyXawlued mnpupoaHoit cpene. Ilostomy Hapsngy ¢ uU3yueHuEM
00111e0MO0IOrMYeCKMX TEOpUH, a TaKk)Ke 3HAHUW O CTPOCHMM KHMBBIX CHUCTEM PAa3HOrO paHra W CYIIHOCTH
OCHOBHBIX MTPOTEKAIOIINX B HUX MIPOLIECCOB B IpOrpaMMe Mo OMOJIOTHUH y/I€JI€HO BHUMAHHUE HCIIOJIb30BAHUIO
NOJYYEHHBIX 3HAaHUA B TIOBCEIHEBHOW JKM3HM MU pEIIeHUS TMPHUKIAIHBIX 3a7ad, B TOM YHCIE:
npo(UIAKTUKKA HACJIEICTBEHHBIX 3a00JIeBaHUN 4YelOBEKa, MEIUKO-TEHETUYECKOrOo KOHCYJIbTUPOBAHMUS,
00OCHOBaHMS HKOJIOTHYECKU IIe1eCOO0pa3HOro MOBEACHUS B OKpYKalolled NPUpPOJHOW cpeie, aHalu3a
BIIMSTHUSL XO3SIICTBEHHON JIEATETLHOCTH YeJIOBEKa Ha COCTOSHUE TPUPOIHBIX H HCKYCCTBEHHBIX YKOCHCTEM.
VYcunenue BHUMaHMS K TPUKIAJHOW HaNpaBIEHHOCTH Y4yeOHOro mpeamera «bHOJOTHs» MPOJUKTOBAHO
HEOOXOJUMOCTBIO 00€CleYeHHs] YCIIOBUM sl pelleHHs] OJHOW U3 aKTyaJbHBIX 3a7ad IIKOJHHOTO
OMoJIOrHYecKOro 00pa3oBaHMs, KOTOpas NpeArnosaraeT (OPMHPOBAHHE Y OOYYAIOUIUXCS CHOCOOHOCTH
aJIaNTHPOBATHCS K U3MEHEHHSIM IMHAMUYHO Pa3BUBAIOLIETOCS] COBPEMEHHOI'O MUpA.

Buonorus Ha ypoBHe cpeaHero oouiero o0pa3oBaHHs 3aHUMaeT BakHOe mecTo. OHa obecreunBaeT
dbopmupoBaHKe Y 00yJarONTUXCs IPEICTABICHU 0 HAYyYHON KapTHHE MUpPA, pacupsieT U 000011aeT 3HaHUS
0 JKMBOM MpPUPOJE, €€ OTIUYUTEIIbHBIX NPU3HAKAX — YPOBHEBOM OpraHM3aldd U HBOJIOLMUHU, CO3HAET
yCIOBHS JJs: MO3HAHUSA 3aKOHOB JXHMBOM IpHUPOAbl, (hopMHpoBaHUS (YHKIMOHAJIBHOW TI'PAMOTHOCTH,



HABBIKOB 3JI0POBOTO U Oe30MmacHoro o0pas3a >KU3HH, IKOJIOTUIECKOTO MBIIUICHHS, IICHHOCTHOTO OTHOIICHUS
K JKUBOU ITPUPOJIE U YEIIOBEKY.

Bonpiioe 3HaueHue OMONOTHS MMEET TAaKXKe JJIs PElICHHs] BOCIHUTATEIBHBIX W PA3BUBAIONIMX 33134
cpenHero oobmero oOpa3oBaHMs, couuadu3anuu oOydaromuxcs. M3ydenue Ouonoruu obecreunBaeT
yCIOBUSL Uit (POPMUPOBAHUST HMHTEIUICKTYAIbHBIX, KOMMYHHKAI[MOHHBIX M HH()OPMAIIMOHHBIX HAaBBIKOB,
JCTETHYECKON KYyJbTYpblI, CIIOCOOCTBYET WHTErpaluy OMOJOrMYECKHWX 3HAHUN C MPEACTABICHUSMU U3
JIPYTHX YYeOHBIX IMPEIMETOB, B YaCTHOCTH, (M3WKH, XUMUU MU reorpaduu. Ha3zBaHHBIC TOJIOXKEHUS O
npelHa3HaYeHUH ydeOHOro mnpeameTra «bUONOTHA» COCTaBWIM OCHOBY Ul ONpEeNieHUs MOIXOAO0B K
0TOOpY U CTPYKTYPUPOBAHHIO €TO COACPIKAHMSI, IPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

Ot60p conepkanusi yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILECTBJIEH C MO3HUIIHIA
KYJIBTYpPCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPBIM OOyYalOIIMECs: MOJDKHBI OCBOWUTH 3HAHUS W
YMEHHMsI, 3HAUMMble i1 (QOPMHUPOBaHUS OOILIEH KyJIbTypbl, OINpEAEsIoOUe aJeKBAaTHOE IOBEJICHHE
YelloBeKa B OKPYKAIOIICH MPHUPOIHON cpese, BOCTpeOOBaHHBIC B TOBCETHEBHOMN JKU3HHU U MPAKTUYCCKOM
nestenbHOCTH. Oco00e MecTo B 3TOM CUCTEME 3HAHMN 3aHUMAIOT JIEMEHTHI COJIEP)KaHUs, KOTOPBIE CIIyXkKaT
OCHOBOH il (hOPMHUPOBAHMS TPEACTABICHUH O COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHE MHpa |
[EHHOCTHBIX OPUEHTAIMSX JIMYHOCTH, CIOCOOCTBYIOMIMX I'YMaHU3allUU OMOJIOTHYECKOro 00pa3oBaHMsI.

CTpyKTypHpOBaHUE COJCPKAHUS yU4eOHOr0 MarepHualia B MPOrpaMMe 1O OMOJIOTHU OCYIIECTBIICHO C
y4€TOM MPUOPUTETHOTO 3HAYCHMs] 3HAHWNA 00 OTIMYUTEIBHBIX OCOOEHHOCTSAX >KHUBOH NpUPOABI, O €&
YPOBHEBOM OpraHu3alid W HSBOJIONUH. B COOTBETCTBUM € 3TUM B CTPYKType Y4eOHOro mpeaMera
«buonorus» BbIJENEHBI CIEAYIOLIUE COJepKaTellbHble JTUHUM: «buonorus kak Hayka. MeTroabsl Hay4yHOTO
no3HaHumy, «Kierka kak Ouonoruveckas cucreMay, «OpraHu3M Kak Onoyiormdeckas cuctema, «Cucrema u
MHOT000pa3ne OpPraHu4YecKOoro MHpay», «IBOJIOIUS KUBOW MPUPOABD», «IKOCHUCTEMBI U TMPUCYIIUE UM
3aKOHOMEPHOCTUY.

Lenp uzyyenus yyebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJaJIeHUE O0yUYAIOLUTUMUCS
3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHOW OpPraHMU3AIMH JKUBBIX CUCTEM Pa3HOTO paHTa W MPHOOpETCHHE
YMEHHMH HCIOIb30BaTh 3TU 3HAHMS AJS TPAMOTHBIX JEHCTBUN B OTHOLIEHUU OOBEKTOB KMBOW MPUPOABI U
pelIeHus pa3TuYHbIX )KU3HEHHBIX MPOOIIEM.

Joctuxenne nenu u3ydeHus yueoHoro npenmera «buonorus» Ha 6a30BOM ypOBHE 00ecrIeUMBaAECTCS
pelieHueM CIeIyIoNIuX 3a1a4:

OCBOEHHE OOYYaIOUIUMUCS CHCTEMbl 3HAaHUH O OHMOJOTHYECKHX TEOpHUAX, YUCHHUAX, 3aKOHaXx,
3aKOHOMEPHOCTAX, THIOTE3aX, MPaBWIAX, CIYXAIIUX OCHOBOW sl (POPMUpOBAHUS TPEIACTaBICHUN O
€CTECTBEHHO-HAYYHOW KapTHMHE MHUpPA, O METOJaX HAy4YyHOro TMO3HAHUS, CTPOSHUH, MHOTO0Opa3suul U
OCOOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHSI OpPraHU3allUMM, BBIJAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIETOBAaHMIX B OMOJIOTHH;

dbopMupoBaHKEe Y 00YyUAIOIINXCS MO3HABATEIBHBIX, HHTEINIEKTYATBHBIX U TBOPUYECKUX CITOCOOHOCTEHN
B TpOIlECCe aHAIM3a JaHHBIX O MYTSIX Pa3BUTHs B OHOJOTHMM HAyYHBIX B3IVISIOB, UIEH M TOIXOIOB K
W3YYEHUIO KUBBIX CUCTEM PAa3HOTO YPOBHS OpPTraHU3aIUH;

CTaHOBJIEHUE Yy O0yvaronuxcs oOmieil KyinbTypbl, GYHKIIMOHATHHONH TPAMOTHOCTH, Pa3BUTHE YMEHHIA
OOBSICHATh U OIICHUBATH SIBJICHHUSI OKPY)KAIOIIIETO MHUpPA KUBOW MPUPOJIBI HA OCHOBAHWH 3HAHWK W OIIBITA,
MOJTyYEHHBIX TIPU U3YYEHUU OMOJIOTHUH;

dbopmupoBaHHe y O0Yy4YaIOIMMXCA YMEHUH WIIIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX 3HAHUN B
MPaKTUYECKOW JIEATETbHOCTH 4YEJIOBEKAa, pPAa3BUTUU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOTHA;

BOCTIHUTaHHUE YOSKIEHHOCTH B BOZMOXKHOCTH TTO3HAHUS YEIIOBEKOM KUBOU MPUPOJIBI, HEOOXOAUMOCTH
OCpEe)KHOTO OTHOIIEHUS K HEH, COONIOACHHUS OSTUYECKUX HOPM TIPHU TPOBEACHHH OHOJIOTHYECKUX
HCCJIeIOBaHUIM;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHUW JJISl TIOBBIMICHHS YPOBHS JKOJOTHYECKOW KYIbTYPHI,
Ut pOpMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE MPUOOPETEHHBIX 3HAHWK U YMEHUM B MOBCEIHEBHOW >KM3HU VISl OIEHKH IOCIICICTBUM
CBOCH NIEATEIHHOCTH IO OTHOIICHUIO K OKPYXAIoIIeH cpene, COOCTBEHHOMY 370pOBbIO, 00OCHOBaHUE U
cobmoienre Mep mporiIakTHKH 3a00I€BaHU.



B cucreme cpennero obmero obpasoBanusi «buosnorus», nzydyaemas Ha 0a30BOM ypOBHE, SIBISETCS
00s13aTeNbHBIM YU4EOHBIM IPEMETOM, BXOAALIMM B COCTaB MpeAMETHOH obsactu «EcTecTBeHHO-HAay4HBIE
PEIMETBD.

Jns u3ydenus: Ouonoruy Ha 6a30BOM YpOBHE CPEIHEro o0Iero oopa3oBaHusl OTBOJUTCS 68 4acoB: B
10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojiorusi Kak Hayka.

Buonorust kak Hayka. CBsi3b OHOJOrMH C OOLIECTBEHHBIMH, TEXHUYECKUMHU U JPYTUMH €CTECTBECHHBIMH
Haykamu, ¢uiiocopuei, STUKOH, 3cTeTUKOW M mpaBoM. Ponb Ouonoruu B (OpMUPOBAaHMM COBPEMEHHOMN
HaY4YHOH KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK.

Mertonbl o3HaHUA KUBOM NMPUPOBI (HAOIIOAEHHUE, SKCIIEPUMEHT, ONUCAHKUE, U3MEPEHHE, KIacCUPHUKaLUs,
MOJIEIMPOBAHKE, CTaTUCTHYECKast 00paboTKa JaHHBIX).

JdemoncTpanum:

[Toptpersr: Y. Hapsun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabnuupl u cxembl: «MeTObI TO3HAHUS KUBOW IPUPOABI».

JlabopaTopHble U NIpaKkTHYecKHue padoThI:

[lpaktuyeckas pabora Ne 1. «Mcronp3oBaHME pa3IUYHBIX METOJOB HPU HM3YyYEHHUU OUOJOTHYECKUX
00BEKTOB.

Tema 2. ’KuBble cucTeMbI H UX OPraHU3aI U,

XKusesle cucrempl (OMocHcTEMBI) Kak TpeAMeT wu3y4deHuss Owuonoruu. OTIMYUE KHUBBIX CHCTEM OT
HEOPraHUYECKON MPUPOBIL.

CaolicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpPraHU3alUKd OMOCUCTEM: MOJIEKYJISIPHBIN, KJIETOUHBIH,
TKaHEBbIH,  OPraHU3MEHHBIH,  MOMYJALUOHHO-BUJOBOH,  SKOCHUCTEMHBIH  (OMOreoleHOTHYECKHIA),
OroChepHBIH.

JeMoHCcTpanum:

Tabmuubt 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HIY, «Y POBHH OPTaHU3AIUH KUBOU TIPUPOIBI».
Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHUE KJIETKH.

XHAMHMYECKUN COCTaB KIETKH. XWMHYECKHE OJJIEMEHTBI: MAaKpOAJIEMEHTBI, MHUKpPOJJIEMEHTh. Boma u
MUHEPAJIbHBIE BELIECTBA.

@OYHKIMH BOJbI U MUHEpAIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTHYECKOro OaaHca.

benxu. CoctaB u crpoeHue 0enkoB. AMHHOKHUCIOTHI — MOHOMEpHI OenkoB. He3ameHnMBble M 3aMeHUMBbIE
AMUHOKHUCIJIOTBl. AMHUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYphl O€IKOBOM MOJEKyJbl (IepBUYHAs,
BTOpPHYHAs, TPeTUYHAas W 4YEeTBEPTUYHAs CTPYKTypa). XHMHYECKHe CBOHCTBa OesikoB. buomoruueckue
(GyHKIIMHN OEIKOB.

®epmeHThl — Ouojoruyeckue katamuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIH IIEHTp, cyOcTpaTHas
cnenupuuHocTs. Kodpepmentsl. Butamunbl. OTinumns GepMEHTOB OT HEOPTaHUYECKUX KaTallu3aTOpPOB.
VYraeBoasl: MOHOcaxapupl (TJIOKO3a, pubo3a M J1e30Kcupu003a), Aucaxapuibl (caxaposa, JIaKTo3a) H
noJincaxapuasl (Kpaxmai, TIIMKOTEH, 1eUTi0103a). bruomornueckue GyHKIIMU yTIEBOOB.

Jlunuasl:  TpuraMuepuasl,  gochomunuasl,  crepouabl.  ['mapoduiabHO-THIpOodOOHBIE  CBOICTBA.
buonornueckue ¢pynkuu nunuaos. CpaBHEHUE YIIIEBOAOB, OEIKOB U JIMMKU0B KaK UCTOYHUKOB SHEPTUU.
Hyxneunossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHHE U
¢yuknun JJHK. Crpoenue un pynkunu PHK. Buast PHK. AT®: ctpoenue n gyHkuuu.

Hutonorus — Hayka o kierke. Kierounas Teopusi — npumep B3auMOJEHCTBUA UIeH U (PaKTOB B HAyUHOM
no3HaHUHU. MeTOo bl U3yUEeHUS! KIETKH.

Knerka kak memoctHas »xuBas cucreMa. OOmuMe NpHU3HAKU KIETOK: 3aMKHYyTas HapyxHas MemOpaHa,
mostekyibl JIHK kak renerndeckuit anmapar, cucreMa CuHTe3a Oernka.

Tumbl KJIETOK: dyKapuoTHYecKasi U mpokapuotruieckas. OcoOEHHOCTH CTPOEHHs MPOKAPHOTHUECKON KIETKH.
Knerounas crenka Oaktepuii. CTpoeHHE DyKapHOTHUYECKOW KJIeTKH. OCHOBHBIE OTIWYHS PAaCTUTEIHHOM,
KUBOTHOU M TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAsl CTeHKa, INTMKOKAIMKC, uX ¢GyHkuuu. Ilnasmarnueckas
meMmOpaHa, e€ cBoiicTBa u pynkuu. L{uronnasma u e€ opranonasl. OnHOMEMOpaHHBIE OPraHOUABI KICTKH:
OIIC, ammapat ['onbmxu, nu3ocomsbl. [lolyaBTOHOMHBIE OpraHOM/BI KJIETKW: MUTOXOHJPUU, TJIACTHIIBI.
[Ipoucxoxxnenne MUTOXOHApPHA © IUIacTUA. Buasl mmactun. HememOpaHHBIE OpraHoubl KIIETKH:
pUOOCOMBI, KJIETOUHBIA LIEHTpP, LEHTPUONIN, PECHUYKH, JKIYTHKH. DOYHKIHUU OpPraHOMJOB KJIETKH.
BxiroueHns.



Anpo — perymnsaropHelii neHTp kieTku. CTpoeHue sapa: snepHas o00J0YKa, Kapuoliazma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIECTB B KIIETKE.

JdemoncTpanum:

[TopTpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yuikunc,
P. ®panknun, K. M. bap.

Huarpammsl:  «PacnpenereHne XMMHMYECKHX DJJEMEHTOB B HEXHUBOM Ipupoze», «PacmpenencHue
XUMHUUYECKHX 3JIEMEHTOB B KUBOU MPUPOEN.

Tabmuupl u cxemsl: «llepruoguueckas TabinLa XUMHUUECKUX 3JIEMEHTOBY», «CTPOEHUE MOJIEKYINBI BOJBI»,
«buocunres 6Genka», «CTpoeHue Mosekyibsl Oenka», «CtpoeHue QepmeHTa», «HyKIeHHOBBIE KHUCIIOTBHI.
JHK», «Crtpoenue monekynsl AT®», «CtpoeHue 3yKapUOTHUECKOH KIeTKn», «CTpOoeHue >KMBOTHOM
KIeTKn», «CTpOeHue pacTUTENBbHON KIETKH», «CTpoeHue MpOKapHOTUYECKON KIeTKn», «CTpoeHue sanpa
KJICTKHN», «YTICBOALIY, «JIMIIHUABI.

OOGopynoBaHMe: CBETOBOM MHUKPOCKON, 00OpyAOBaHME [yl IPOBEACHHUS HAOIIOACHUH, HW3MEpeHuil,
HKCIIEPUMEHTOB, MUKPOIIPENIApaThl PACTUTENbHbIX, KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHas pabora Ne 1. «/3yueHue KaTaqauTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha IpUMEpe aMuiasbl
WJIN KaTala3bl)».

JlaboparopHass padora Ne 2. «M3yueHue CTpPOCHHUS KJIETOK pPACTCHUMH, JKUBOTHBIX W OaKTepuil Mo
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax U UX OIMMCAHUEY.

Tema 4. 7KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIM MeTa0oJu3M. AccUMIIANMSA (TUTACTHYECKUH OOMEH) W JTUCCUMMIISALIUS
(oHepreTvecKkuii 0OOMEH) — JB€ CTOPOHBI €IMHOTO Tpoliecca mMetabonu3ma. Poip 3aKOHOB coXpaHEHUs
BEILIECTB U SHEPIUH B IOHUMAHUU METAa00IMU3MA.

Tumbl oOMeHa BemiecTB: aBTOTPOQHBI U rerepoTpodHbii. Ponbs ¢epMeHTOB B OOMEHE BEIIECTB H
IIPEBPALICHUH SHEPTUU B KIIETKE.

®orocunre3. CBeroBass U TemMHOBass Qa3bl QorocuHTe3a. Peaknum ¢orocunTesa. OPPeKkTUBHOCTH
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3a JUIS )KU3HM Ha 3emuie. BrnusHue yciaoBuil cpeabl Ha GOTOCHHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTEe3. XeMOCHHTE3UpYIole OakTepuu. 3HaYeHUE XEMOCHHTE3a JUTsl )KU3HU Ha 3eMie.
OHepreruyeckuii oOMeH B KieTke. PacuieruieHue BelecTB, BbIIECICHHE UM aKKyMYJIMpPOBAaHUE SHEPrUH B
KJIeTKe. DTanbl SHepreTuueckoro ooMena. I'mukonus. bpoxenue u ero Buapl. KucinopoaHoe okuciaeHue, Uin
KJeToyHoe ApixaHue. OkucnutenbHoe GochopunupoBanue. IHHEKTUBHOCTh IHEPIETUYECKOT0 OOMEHa.
Peakumu wmarpuuyHoro cuHre3a. [eHermueckas wuHpopmauus u JHK. Peanuzanus reneruueckoit
uHpopManuu B Kierke. ['eHeTnueckuil koa U ero cpoicTBa. TpaHckpunuus — maTpuuHblii cuHTe3 PHK.
Tpancnsanus — O6uocuHTe3 Oenka. Otambl TpaHcasuuu. KoaupoBanue amMHHOKUCIOT. Ponb pubocoMm B
O6uocuHTe3e Oenka.

Hexnerounsle ¢popmbl xku3HN — BUpychl. Mctopust oTkpbiTus BupycoB (. M. MBanosckuit). OcobeHHocTn
CTpPOEHHMS M JKU3HEHHOTo IuKjia BUpycoB. baktepunodaru. bonesnu pacteHuil, )KMBOTHBIX M YEJIOBEKA,
BbI3bIBaeMble Bupycamu. Bupyc ummyHonedunura yenoseka (BUY) — Bo3Oynutens CIIMda. O6paTtHas
TpPaHCKPHUIILIKSA, peBepTa3a U uHTerpasa. [Ipodunaktruka pacnpocTpaHeHus: BUPYCHBIX 3a00eBaHUI.
Jdemoncrpanum:

[Toptpetsr: H. K. Konsnos, /I. 1. UBanosckuit, K. A. Tumupszes.

Tabmuubl u cxembl: «Tumbl nutanus», «Metabomuzm», «MHUTOXOHAPHSY, «IHEPreTUYECKUd OOMEH»,
«Xnopomnact», «Dortocunres», «Crpoenne [JHK», «Crpoenune u ¢yHKIHOHUpOBaHHE TeHa», «CHHTE3
Oenka», «l'eHernyeckuii xkon», «Bupycw», «bakrepuodarn», «CTpoeHHEe M >KU3HEHHBIH LUK BUpYyca
CIINda, 6aktepuodaray, «Pemnukanus JHK».

Ob6opynoBanue: Mojenu-anmiukanuu «Y nsoenne JJHK u tpanckpunuusy», «buocunres 6enka», «CtpoeHue
KJIETKW», MoJenb cTpykTypbl JJTHK.

Tema S. PasMHOKeHHe M HHAMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kierounplii 1UKJI, WM >KU3HEHHBIM LUK KieTku. MHTepdaza m muto3. Ilpomecchl, mpoTekaromye B
uHtepdasze. Permnmkanus — peakius marpuyHoro cuHre3a JIHK. Crpoenue xpomocom. XpoOMOCOMHBIHN
Habop — KapwoTurl. JIUIUIONIHBIN U TalUIOWIHBIM XPOMOCOMHBIE HaOOphl. XpoMatuel. Lluromornueckue
OCHOBBI Pa3MHOKEHHS ¥ UHAMBUIYAJILHOTO Pa3BUTHS OPraHU3MOB.



Henenne knerkm — muto3. Cragum mutosa. I[lpomeccsl, mpoucxonsdiiyme Ha pa3HbIX CTAIUAX MHUTO3a.
buonornueckuii cMbICII MUTO3A.

[Tporpammupyemasi ruesb KIETKH — aloInTo3.

@opMbl pa3MHOKEHHUsI OpPraHM3MOB: Oeclioyioe M MosIoBoe. Buipl 0ecnosoro pa3MHOXKEHHS: [EJIEHUE
HA/JBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa30OBaHUE, BEreTaTUBHOE pPAa3MHOMKEHUE.
HckyccTBEeHHOE KIIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAUEHUE JJIS CEJICKIIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIONOrO.

Meiios. Cranuu meiiosa. Ilpoueccsl, npoucxoasiue Ha cTaauax meiosa. IloBenenue xpomocoMm B Meiiose.
Kpoccunrosep. buonornueckuii cMbICaI U 3HaYECHUE MEH03a.

["amerorenes — mporecc oOpa3oBaHMs MOJIOBBIX KIETOK Y >KMBOTHBIX. [l0oJIOBbIE kKene3bl: CEMEHHUKU U
suyHukd. OOpa3oBaHME U pa3BUTHE TOJNOBBIX KIETOK — TaMeT (CrepMaro3ouf, SHIEKIeTKa) —
cnepMaroreHe3 u oBoreHe3. OCoOEHHOCTH CTPOEHHUS SIMIIEKIETOK W criepMaTto3ouioB. OIio10TBOPEHHE.
[Taprenorenes.

WunuBunyanpbHOe  pa3BUTHE  (OHTOTeHE3). OMOpHOHAIBHOE  pa3BUTHE  (dMOpHOreHe3).  ITarbl
HMOpPHOHAJILHOTO pPa3BUTUS Y T[IO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyJillis, OpPraHOTeHes.
[TocTamMOproHabHOE pa3BUTHE. THIBI TOCTAIMOPHOHATLHOTO PA3BUTHUA: MPSAMOE, HENPAMOE (JTUYUHOUYHOE).
Bnustaue cpezpl Ha pa3BUTHE OPTaHU3MOB, (DAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazeutue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTA/IUU PAa3BUTHS.
JdemoncTpanum:

Tabmuipel u cxembl: «DOpMbl pa3sMHOKEHHSI OpPraHU3MOB», «J/IBOIHOE OIJIOJOTBOPEHUE Y LBETKOBBIX
pacTteHuii», «BereratuBHOE pa3sMHOMKEHUE pacTeHUID», «JleneHue kneTku Oakrepuil», «CTpoeHrne MOJ0BBIX
KJIETOK», «CtpoeHue xpomocoMbl», «Knerounsli mukiy», «Pemmukanus JHK», «Mwutosz», «Meito3y,
«IIpsimoe u Hempsimoe pa3BuTHE», «['amMeToreHe3 y MIIEKOIUTAIOUIMX U uyeloBeKa», «OCHOBHBIE CTaJUU
OHTOTEHE3a.

O6opynoBaHue: MHUKpPOCKOIN, Mukpornpenaparsl «CrnepmMaro3ouabl MIEKOIUTAIOUIEro», <« Slilexnerka
MJIEKONUTAoIEro», «KapuoknHe3 B KileTKax KOpEIIKa JIyKa», MarHUTHAs MoJelb-anruikanus «/lenenue
kieTkny», Mmonenb JJHK, Monens metadazHoit XpoMOCOMBI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pab6ora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHUYMKA KOpEIIKAa JyKa Ha TOTOBBIX
MUKpOIIpenaparax».

JlabopaTtopHas pabota Ne 4. «3ydeHue cTpoeHus MOIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIpENapaTaxy.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pa3BuTHS TeHETHKU. Poib LUTONOTMM W SMOpPUOJIOTUH B
CTAaHOBJICHUM TeHETUKU. Bkmaj poccuilckux M 3apyOekKHBIX YYEHBIX B pa3BUTHE T'€HETHKH. MeTobl
TEHETUKH  (THOPUIONOTHYECKUN,  IIUTOTCHETUYECKHH,  MOJEKyIspHO-TeHeThdeckuil).  OCHOBHBIE
TEHETUUYECKNE TIOHATHS. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKpEIIMBaHHUM.
3aKOHOMEPHOCTH  HAacCJelOBaHUS TNPU3HAKOB, ycTaHoBieHHble [. MengeneM. MoHorubpugHoe
CKpelIMBaHHe. 3aKOH eIMHO-00pa3us T'MOpUAOB NepBoro mnokoseHus. IIpaBuino nomMuHHpOBaHUS. 3aKOH
paciuerneHus npu3HakoB. ['unore3a unctorsl rameT. [lonHOe 1 HEMOIHOE TOMUHUPOBAHUE.

JurubpunHoe ckpenBaHue. 3aKOH HE3aBUCUMOI0 HACJIEI0BaHUS MPU3HAKOB. L{uToreHeTnueckue OCHOBBI
TUTHOPUIHOTO  CKpelMBaHMs. AHaIM3Mpyollee CKpemuBaHue. lcrnonab3oBaHUEe —aHAIU3UPYIOIIETO
CKpELIMBAaHUA IS ONIpeIeNIeHHs] TEHOTHIIa 0COOU.

CueruieHHOE HacienoBaHue Mpu3HakoB. Pabora T. Moprana mo cCHeIIEHHOMY HAacleOBaHUIO TEHOB.
Hapymenue cuenienust reHoB B pe3yJIbTaTe KPOCCHHIOBEpA.

XpOoMOCOMHas TeOpUs HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

I'eneruka nona. XpoMOCOMHOE OINpeAEIeHUE Toa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIE U
rereporameTHble opranu3mMel. HaciieoBanue npu3HakoB, CIETIEHHBIX C [TOJIOM.

W3menunBocTh. Buapl W3MEHUYMBOCTH: HEHACIEACTBEHHAass M HacleACTBeHHas. Ponb cpeasl B
HEHACJIEJICTBEHHON HM3MEHYMBOCTU. XapaKTepUCTUKAa MOAM(PHUKAIMOHHON M3MEHYMBOCTH. BapuannoHHbIN
psn v BapuanmoHHas kpuBas. Hopma peakiuu npusHaka. KonmyecTBeHHbIE U KaU€CTBEHHBIE IPU3HAKU U UX
HOopMa peaknuu. CBoicTBa MOANGMUKAITMOHHOW N3MEHYHUBOCTH.

HacnencreenHasi, Wi reHOTHIIMYCCKAs!, U3MEHUNBOCTh. KOMOMHATHBHAS N3MEHUYHUBOCTE. MelO03 U MOJI0BOM
IpOILECC — OCHOBAa KOMOMHATHMBHOW HM3MEHYMBOCTH. MyTanuoHHas H3MeHUMBOCTh. Kitaccudukanus



MYyTaIliii: TEHHBIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ mpuanHbl MyTaruii. MyrareHHbie ¢hakTopbl. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAacleACTBEHHOM n3MeHunBocTy H. . BaBuiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METO/bI I'€HETHKM YEJIOBEKA: I'€HEAJOTMYECKUil,
OJIM3HEIOBBIN, ITUTOTEHETUYECKUM, OWOXMMHYECKHH, MOJICKYJsIpHO-TeHeTHueckuii. CoBpeMeHHOE
OIpe/Ie/IEHUE T€HOTHIIA: MOJIHOTEHOMHOE CEKBEHHPOBAHME, F€HOTUIIMPOBAHUE, B TOM YUCJE C ITOMOLIBIO
[T[[P-ananu3a. HacnenctBenHsie 3a0ojieBaHUs 4YeJOBEKAa: T'€HHbIE 00Jie3HH, OOJIE3HH C HACIEICTBEHHOU
IIPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE O0se3HH. ComaTHUecKue U reHepaTuBHble MyTaluu. CTBOJIOBbIE
kieTku. [IpuHiunsl 370poBoro o0Opas3a KU3HH, AMATHOCTUKH, NPOQUIAKTHUKUA M JICUEHUS T€HETHYECKHX
Oone3nedl. MeaMKO-TEHETUYECKOE  KOHCY/IbTHPOBaHME. 3HAYCHHE  MEAMIMHCKOW  TIEHETHKH B
MPEIOTBPALICHUH U JICUCHUU TeHETUICCKIX 3a00JIeBaHU YEIIOBEKA.

JdemoncTpanum:

[optpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecosckuii, H. 1.
Basuios.

Tabmunel U cxembl: «MOHOTHOPHUIHOE CKpENIMBAaHUE ¥ €ro IMTOTCHETHYEeCKass OCHOBA», «3aKOH
pacIIeIUIeHHUs ¥ €r0 IIUTOICeHETUYECKasi OCHOBAY, «3aKOH YHCTOTHI raMeTy, «Jlurudpuanoe cKpemrBanmue,
«lluTomornuecke OCHOBBI JUTHOPUAHOTO CKpelMBaHus», «Meio3», «B3auMoaeiicTBue aienbHbBIX
reHoB», «l'eHeTnyeckue KapThl paCTEHUM, )KUBOTHBIX U 4YEJOBEKa», «l'eHeThka moiia», «3aKOHOMEpPHOCTH
HACJIEJI0BAHMS, CIEIUICHHOTO C TMoJIoM», «KapuoTumbsl yenoBeKa M >KUBOTHBIX», «BUIbI M3MEHUHMBOCTHY,
«MoaudukanmonHas H3MEHUYUBOCThY», «HacnenoBanue pesyc-paktopay, «l'eHeTHKa TpyNI KpOBUY,
«MyTannroHHass U3MEHYUBOCTHY.

O6opynoBanue: MoJelnH-anuIMKanuu «MoHoruOpuaHoe ckpemuBanuey, «HemomHoe aOMUHHUpOBaHUEY,
«urunbpunnoe ckpemmBanuey», «llepekpéct XpoMOCOM», MHKPOCKON W MHKpompernapar «Jpo3oduna»
(Hopma, myTanuu (HOpMBI KPbUIHEB M OKPACKH Tena), repoapuii «I'opox moceBHON».

JlabopaTopHble 1 NpakTHYeCKHEe PAdOThI:

JlaboparopHas pabora Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPUIHOTO U JTUTHOPUAHOTO CKpEIIMBAHUS Y
Jpo30(uiIbl Ha TOTOBBIX MUKpOIpENnapaTax».

JlaboparopHas pabora Ne 6. «M3yueHne MOAM(PUKAIMOHHON M3MEHUYMBOCTH, MOCTPOCHUE BapHAIIMOHHOTO
psAlla ¥ BapualMOHHOU KPUBOW».

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTax».
[IpakTuueckas padora Ne 2. «CocraBiieHue U aHATU3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

CenekIusi Kak Hayka M TPOIIECC. 3apOKJIEHHE CeNeKnuu u gomectukamnus. Yuenue H. M. BaBuiora o
[EHTpax MPOUCXOXKIECHUS M MHOT000paszus KyJIbTYPHBIX pacTeHHil. L[eHTpbl MpOUCXOXkKIeHUs JOMAITHUX
KUBOTHBIX. COPT, MOpO/Ia, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKUUU. MaccoBblii UM WHAMBHAYAIbHBIM OTOOPHI B CENEKIUHU PACTCHUU U
KUBOTHBIX. OIleHKa JKcTepbepa. bBIM3KOpOJACTBEHHOE CKpelIMBaHWE — HWHOpUAWHT. Yucras JTUHUA.
CkpeuBanue 4YHMCThIX nUHUM. [ereposuc, wnm rubpugHas cuna. HepoiacTBeHHOe CKpeliuBaHUE —
aytOpuauar. OtnanéHHas tHOpuau3amuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W IOJy4YeHue
MOJIMIUIOUAOB. JJOCTHKEHUS CENeKIIMU PaCTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

brorexHomorus Kak oTpacib IPOU3BOACTBA. [ eHHAs WHXKEHEpHs. DTanbl co3nanus pekomOonHanTHoW JJTHK
U TpaHCreHHBIX opraHu3mMoB. Kierounas wumnxeHepus. Kierounele KynbTypbl. MHUKpPOKIOHAIBHOE
pa3sMHOXXeHHE pacTeHnil. KIoHMpOBaHHWE BBICOKOMPOAYKTHUBHBIX CEIIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
Dkonorudeckue u dTudeckue mpodnemsl. [MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTAaHI3MBI.
JleMoHCTpauu:

[optpetsr: H. Y. BaBunos, U. B. Muuypun, I'. 1. Kapneuenko, M. @. 1IBaHOB.

Tabmuipl 1 cxembl: KapTa «LleHTpbI TPOUCXOKACHHUS U MHOTO00pa3usl KyIbTypHBIX pacTeHui», «Ilopomabl
JOMAIITHUX JKUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui», «OtnanéHHas rudpuausanus», «PaboTsl
akagemuka M. ®. VBanoa», «llomumnonaus», «O0bekThl OMoTexHOJMOTUNY, «KI€TOUHBIE KYIbTYphl U
KJIOHUpOoBaHue», «KOHCTpyHpoBaHUE U TEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISKU TUIOI0B M KOPHEIUIOAOB AUKUX (DOPM U KYJIbTYPHBIX COPTOB pacTeHUM, repbapuii
«CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHble U MpaKkTH4YecKre padoThi:



Okckypeusi «OCHOBHBIE METOAbl UM JOCTHKEHMsSI CEJEKUUU PAcTeHUN U JKMBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHLMIO, TVIEMEHHYIO (epMy, COPTOUCIHBITATEIbHBIH YYacTOK, B TEIUIMYHOE XO3sIICTBO, Ja00OpaToOpuio
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBorOLIHOHHASA OMOJIOTHS.

[IpeanocelIku BOZHUKHOBEHHUS SBOJIIOLIMOHHON TEOpUHU. DBOIIONMOHHAS TEOpUsS M €€ MECTO B OMOJIOTHH.
BrusiHue 3BONIOIIMOHHOM TeOpUH HA pa3BUTHE OMOJIOTMU U IPYTUX HayK.

CBuzerenbcrBa  3BoioUMU.  [lameoHTonoruueckue:  MOCIENOBAaTENIBHOCTh — IOSIBJIEHMST BHUJOB B
[aJICOHTOJIOTUYECKOM JIeTonucH, nepexoaubie GpopMel. bruoreorpapuueckue: cXoACTBO U pasinuue (payH u
¢GJI0p MaTEPUKOB M OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA U Pa3IMuus SMOPUOHOB pa3HbIX BUAOB I03BOHOYHBIX. CpaBHHUTEIBHO-
AQHATOMUYECKHE: T'OMOJIOTMYHBIE, AHAJOTMYHbIE, PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoJekyisapHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHM3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJIMUYECKUX MyTeHl y Bcex
OpraHU3MOB.

OpomonnonHass teopust Y. JapBuna. I[Ipennocbulku BO3HHMKHOBEHMs JapBHHM3MA. JIBIDKYyIIUE CHIIBI
3BOJIIOLIMKM  BUIOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHHE IIPU OrPaHMYEHHOCTH PECYPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 00pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrerndeckas teopus 3Bonmonuu (CTO) u e€ oCHOBHBIE TIOJIOKEHUSI.

Muxpossostonust. [Tomynsus kak e1uHULA BUAA U SBOJIIOLIUH.

JBmwxynme cuiibl (PakTOpbl) 3BOJIONMHM BUAOB B HpUpoAe. MyTallMOHHBIA MPOLECC U KOMOMHATHBHAS
U3MEHYUBOCTb. [lonmysairoHHbIe BOJIHBI U Apeiid reHoB. M30msamus 1 MUrpanus.

EcrecTBeHHbI 0TOOp — Hampasisonmil Gpakrop 3Boiroruu. @opMbl €CTECTBEHHOTO 0TOOPA.
[TprcnocoOneHHOCTh OPraHM3MOB KaK pe3yiabTaT 3BOJIOLMU. IIpumepsl mpucrnocoOaeHui y opraHu3MoB.
Apomopdo3bl U HIHO-aJalTalUH.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHOBHBIE (POpPMBI BHUI000pa30BaHUs: TeorpapuvecKoe,
9KOJIOTMYECKOE.

MakposBomtonusi. @opmbl 3BoOJOLMU:  (pUneTHYECKas, AUBEPreHTHasl, KOHBEpPIeHTHas, NapasuleibHas.
HeoGpatumocTs 3BoIIOLINY.

[IpoucxoxaeHue oT HecleUUaIU3UPOBAaHHBIX MpeAKoB. IIporpeccupyromas crnenuanu3anus. AJanTHBHAS
panuarnms.

JdemoncTpanum:

[Hoptpetrsr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkenpb, O.
Mromnep, A. H. Cesepiios.

Tabmuupl u cxemsl: «Pa3BuTHe opraHMYeckoro Mupa Ha 3emiie», «3apOobIN MO3BOHOYHBIX KUBOTHBIXY,
«ApxeonTtepukcy, «®opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBINH 0TOOP», «MHOr000pazue copToB
pacteHuit», «MHoroobpasue mOpOJ JKUBOTHBIXY», «[lomymsauumn», «MyTalMOHHAs HW3MEHYHUBOCTbHY,
«Apomopdo3ssl», «Mauoanantamuny, «OOmas nerenepauus», «/IBmwkymue cuibel 3Bomouuny, «Kaprta-
cxema Mmapupyra mnyremectsus Y. JlapsunHa», «bopnba 3a cymectBoBaHue», «IIprcrocobIeHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

OO6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C pa3lIMYHBIMH THUIAMU OKpackd, HaOOp IUIOJOB U CEMSH,
kosutekuus «IIpumepsl 3alUTHBIX TPHUCTIIOCOONEHUN Yy KUBOTHBIX», MOjAenb «OCHOBHBIE HalpaBlICHUS
IBOJIIOLIUIY», 00BEMHA MO1eNb «CTPOEHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, Koyuiekus «OopmMbl COXpaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHU I,
Mozenb anmukamus «llepekpéct xpoMmocom», BiakHble IpenapaTsl «Pa3BuThe Hacekomoro», «Paszurue
JATYIIKW», MUKporipenapart «/Ipozoduna» (Hopma, MyTauuu (popMbl KPbLIILEB U OKPACKU TEJNA).
JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlabopaTtopnas pa6ota Ne 1. «CpaBHeHHE BUAOB IO MOP(HOIOTHIECKOMY KPUTEPHUION.

JlaGopatopHas padota Ne 2. «Onucanue mpucrnocoOJICHHOCTH OpraHn3Ma U €€ OTHOCUTENLHOTO XapaKTepay.
Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIe NPEACTABIEHUS O 3apOKJICHUM >KU3HHU. HayuHble runore3sl BOSHUKHOBEHUS JKM3HU Ha 3eMile:
abuoreHe3 M MNaHCIepMHs. XUMHUYECKass SBOJOLUSA. AOHOI€HHBIM CHHTE3 OpPraHMYECKHX BELIECTB U3
HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMHMUYECKON »3Boitonuu. HauanbHble 3Tanbl



ouonmornueckoir 3Bomornuu. I'umoresa PHK-mupa. ®dopmupoBanme MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHUE NPOTOKJIETKU. [lepBble KieTku U ux 3Bosmonus. @opMUpOBaHHE OCHOBHBIX TPYII KUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emie mo spaMm M nepuoaam. Karapxei. Apxeiickas U HOpOTEPO30MCKAsT IPBHI.
[Taneo3oiickas »3pa W e mepuoAbl: KEMOPUUCKUH, OPJOBHKCKHM, CHUIYPUHUCKHH, JE€BOHCKHM,
KAMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so3olickas 3pa u €€ nepruojibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

Kaiino3oiickas 3pa u €€ nepuoabl: MaJeOreHOBbI, HEOT€HOBbIN, aHTPOIIOI€HOBBIM.

XapakTepucTuKa KJIMMara M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLMHM PACTUTEIBHOIO U
KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBIeHHe, pacuBeT W BbIMHpPAHUE TPYIII
JKUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro MHUpa Kak OTpaxkeHue -3BOMOUUUA. OCHOBHBIE CHCTEMATHUYECKHE TIPYIIIbI
OpraHU3MOB.

OBOJIIOLMS YeTIOBEKa. AHTPOIIOJNOTUSl KaKk HayKa. Pa3BUTHE NpeACTaBiICHUN O MPOUCXOKICHUU YEJIOBEKA.
Mertonpl u3ydeHus aHTpomnoreHe3a. CXOACTBa M pa3iuuus 4YEJOBEKa M KUBOTHBIX. CHCTEMaTHYeCcKOe
MOJIOKEHUE YEJIOBEKA.

JBmwxynme cuibl (pakTopsl) aHTponoreHesa. HacnepcTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OO61ecTBeHHBIIH 00pa3 KU3HU, U3TOTOBICHUE OPYIUN TPYy/la, MBIIIIIEHUE, PEYb.

OcHOBHBIE CTaJUM U BETBU DBOJIOLMU YEJIOBEKAa: aBCTpaJoNUTEeKkH, YenoBek ymenbid, Yenosek
npsAMOXosai, YenoBek HeaHAepTalbckuil, YenoBek pazymubiil. Haxoaku ncKomaeMbIx OCTaTKOB, BPEMsI
CYIIECTBOBaHHMS, O0JIACTH pacIpOCTpaHeH s, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpoIeouHas (eBpa3uiickas), HErpo-aBCTpPATOUIHAS
(3KBaToOpHalIbHAS ), MOHTOJIOMTHAS (a3MaTCKO-aMepUKAaHCKast). YepThl MPUCTIOCOOTICHHOCTH TIPEACTaBUTENCH
YeJI0BEUYECKUX pac K YCIOBHAM CyIeCTBOBaHUS. ENMHCTBO yenoBeueckux pac. Kputuka pacusma.
JdemoncTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmuupelr U cxembl: «Bo3HukHoBeHne ConHEYHOW CHUCTeMbl», «Pa3BUTHE OpPraHMYECKOro MHUpPay,
«PactutenbHas kinetka», «OKuBoTHas kinetkay», «lIpokapuornueckas kinerka», «CoBpeMeHHas cucTeMa
OpraHMYecKoro Mmupa», «CpaBHEHHME AaHATOMHUYECKHX 4YepT CTPOEHHUS 4YelOBeKa U YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeECTa MAJEOHTOJIOTHYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YEIOBEKay,
«/IpeBHeriume moan», «pesaue moan», «IlepBbie COBpEMEHHBIE JIIOAN», «UeI0BEYECKUE PACHI.
Ob6opynoBanue: Myisku  «l[IpoucxoxaeHne uyenoBeka» (OOCTBI  aBCTPAJIONMTEKa, MUTEKAHTPOIA,
HeaH/epTaliblla, KPOMaHbOHIIA), CJIENKH WM M300pakKeHUs] KaMEHHBIX OpYAHIl MEepBOOBITHOTO YeJIOBEKa
(kaMHU-YoOMIEpHl, pyousa, ckpebia), reoxpoHonorudeckas Tabiauna, KouleKuus «PopMbl COXPaHHOCTU
MCKOIAeMbIX KUBOTHBIX U PACTEHUI».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[IpakTuueckas pabora Ne 1. «/3ydyeHne uckonaemblx OCTATKOB PaCTEHUI U AKUBOTHBIX B KOJUIEKIIMSIX .
OKcKkypeusi «OBOJIOLUS OpraHMYECKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYUHBIM WM KpaeBeIyecKHil
My3ei).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

Okojorusi Kak Hayka. 3aJadyd M pa3fenbl AKOJOrMH. MeToapl HKOJIOTMYECKHUX HCCIeI0OBaHUM.
DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpbl 0O0uTaHUs OPraHU3MOB: BO/IHASI, HA3€MHO-BO3/1YIIIHAs, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.
Okonoruyeckue ¢axtopsl. Knaccupukanus skonorndyeckux (akropoB: abHOTHYECKHe, OMOTHYECKHE U
aHTponoreHHsle. JlelicTBrE IKOIOTUYECKUX (PAKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue (HakToOphl: CBET, TEMIIEpaTypa, BIaxkHOCTh. Poronepuoansm. [IpucrnocobieHust opraHu3MoB
K JefCcTBUIO abuoTHYeCcKUX (aKkTOpoB. buonornyeckue puTMsl.

buotnueckue Qaxropsl. Buasl 6MOTHUECKUX B3aWMOJIEHCTBHIA: KOHKYPEHIIMS, XUITHUYECTBO, CUMOMO3 U
ero ¢gopmsl. Ilapazutusm, koomepamusi, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMYECTBO).
AmeHcanu3M, HelTpanu3M. 3HaueHHe OMOTHUYECKUX B3aUMOJCHCTBUHN IUIsl CYLIECTBOBAHHS OpPraHHW3MOB B
MIPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKM momynsauud. OCHOBHBIE IIOKAa3aTEM MONYJSALUU: YUCIEHHOCTD,
IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpanusd. J[MHAMUKa YUCIEHHOCTH NOMYJISLUUHA U €€
perymsuus.



JdemoncTpanum:

[optpetsi: A. 'ym6onbar, K. @. Pynbe, O. I'ekkens.

Tabmupr u  cxembl: kapra «lIpupoanbie 3o0Hbl 3emun», «Cpeasl OOUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsmumn», «3aKOHOMEPHOCTH pPOCTa YHCICHHOCTH TMOMYIAUUNA HHQY30pHH-
TyQenbkuy, «[lumessie nenm.

JlaGopaTopHble M MpaKkTHYecKHe PadoThI:

JlaboparopHas padota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PACTEHUHN U3 Pa3HBIX MECT OOUTAHUSY.
JlaGoparopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktrueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBo opranu3mMoB — OuorneHo3. CTpyKTypbl OMOLIEHO3a: BUI0Basi, IPOCTPAHCTBEHHAs, TpodudecKas
(mumieBas ). Buabl-nomuHaHThl. CBS3M B OMOLIEHO3E.

Okonoruyeckne cucreMbl (3xocuctembl). llonsitne 06 skocucrteme m OuoreoneHose. PyHKIMOHATIHHbBIC
KOMIIOHEHTBI 9KOCHUCTEMBI: TPOAYIEHTHI, KOHCYMEHTBI, PelylleHTbl. KpyroBopoT BeweCTB U MOTOK YHEPTHU
B 9Kocucteme. Tpoduueckue (NUIIEBbIE) ypOBHH SKocHcTeMbl. [lumeBbie menu u cetn. OCHOBHBIC
MOKAa3aTeN SKOCUCTEMBbI: OroMacca, MPOIYKIUs. DKOJIOTHUECKUE MUPAMUJIBI: MPOAYKIUU, YUCICHHOCTH,
O6uromaccel. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTD, CAMOpPETYJIsiLus, pa3BuTHe. Cykiueccusl.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO WM IMIUPOKOIUCTBEHHOTO Jieca.
AHTpPOIIOT€HHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOCHUCTEMBbI. buonormdyeckoe M Xo0341HCTBEHHOE
3HAUEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak GakTop ycToMuuBOCTH 3KOCUCTEM. CoxXpaHEeHHE OMOJIOTMYECKOro pazHooOpasus Ha
3emuie.

VYuenne B. U. Bepnajackoro o 6uocdepe. ['panuiisl, cocraB u cTpykrypa 6uochepst. JKuBoe BemecTBo u ero
dbyukun. Ocobennoctu 6uocdepsl Kak rmo0ambHOM SKOcUCcTeMbl. JIMHaMuueckoe paBHOBECHE U OOpaTHas
CBsI3b B OHoChepe.

KpyroBopoTbl BemectB M OHOT€OXMMHUYECKHE IIMKJIBI JJIEMEHTOB (yriepojaa, a3oTa). 30HaJbHOCTh
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onocdepe 3eMinn. AHTpoOroreHHble U3MeHeHus: B Ouocdepe. ['mobanbHble SKOIOTHYECKUE
poOJIEMBI.

CocyecTBoBaHue NMpUPObI U yenoBedecTBa. CoxpaHeHHe OMOpazHOOOpasusi Kak OCHOBAa YCTOWYMBOCTH
o6uocepsl. OcHOBa palMOHAIBHOTO YIPABICHHUS NPUPOJHBIMU pecypcaMd U HMX HCIOJIb30BaHUE.
JlocTrxeHust GMOJIOTHU U OXpaHa MPUPO/IBL.

JdemoncTpauum:

[Toprpetsr: A. k. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupbl u cxemsl: «llumieBsie nenu», «buoreHo3: coctaB U CTpyKTypay, «lIpupoansie coobiiecTBay,
«lenn  nwuranus», «OKonoruyeckas —nupamuga», «buocdhepa um  yemoBek», «IKocucTeMa
IIMPOKOJINCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOro Jjeca», «buoneHo3 Bonoéma», «ATpoOLEHO3Y,
«[IpuMepHbIE aHTPONOTreHHbIE BO3AEHCTBHS Ha MPUPOAY», «BakHelne UCTOUHUKN 3arpsi3HEHHs BO3AyXa
U TPYHTOBBIX BOI», «llouBa — BakHeWImas cocTaBistonias Ouocdepsr», «DakTOpbl AeTpagalyd IOYBY,
«[TapaukoBblii 3¢ ¢pexT», «DakToppl PaTUOAKTUBHOTO 3arps3HeHust oOuocdepnl», «OOmas CTPYKTypa
o6uocteps», «PacrnpocrpaHenue xu3sHU B Ouocdepe», «O30HOBBIA 3kpaH Ouocdeps», «Kpyrosopor
yriepoja B 6uocgeper, «KpyroBopot a3ora B IpHpoJIe».

OOGopynoBaHue: MojaeNTb-anIuKaus « TunmuaHble OMOIIEHO3BI», TepOapuil «PacTuTenbHbIe COOOIIECTBAY,
Koyiekiuu  «buoneHos», «BpeauTenu BaKHEHIIUX CEIbCKOXO3AHCTBEHHBIX KYJIbTYp», TrepOapuu H
KOJJICKIIMM PACTEHUH M KUBOTHBIX, MPHUHAIISKAIINE K Pa3HBIM KOJOTHYECKHUM TPYIIaM OJIHOTO BH[A,
Kpacnas kuura Poccuiickoii @enepariuu, n300pakeHUs] OXpaHsIeMbIX BUI0B PACTEHUHN U dKUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA ITPOI'PAMMEI 110 BMOJIOTM1 HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

Cormacao ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHUSA K pe3yabTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
POrpaMM CPeHETO O0IIero 00pa3oBaHusl: TMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOCHHUSI IMpeameTa «buONOrus» BbBIJCIECHBI CIEIYIOIINE
COCTaBJISIIOLIME: OCO3HAHUE OOYYAIONIMMKCS POCCUMCKON Tpa)kJIaHCKONW HACHTUYHOCTU — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIFHOCTH M CaMOOIPEACICHNI0, HATMYME MOTHBAIMM K OOy4eHHIO OMOJIOTHH,
[[eJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUN JMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH u
UCTOPUYECKHUX TPAAULIUN Pa3BUTHS OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBATBbCSl B CBOEU AESATEIBHOCTH LEHHOCTHO-CMBICIOBBIMM YCTAHOBKAMM, IPUCYLIUMU CUCTEME
O1oJ0ru4Yeckoro 00pa3oBaHus, HAIMYME SKOJIOTMYECKOrO IMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LENIU U
CTPOUTD KU3HEHHBIE IJIAHBI.
JIMYHOCTHBIE pPE3YNbTATHl OCBOCHHS TpeaMera «bBHONIOTHsS» JOCTHTalOTCs B EIHHCTBE YyYeOHOU U
BOCITUTATEJIbHON NIE€ATEIbBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUMCKMMU COLUOKYJIBTYPHBIMH,
HMCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IIPUHSATHIMHU B OOIIIECTBE NMPAaBUJIAMUA U HOPMaMH
MOBE/ICHUS U CIIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAaHWs, CAMOBOCIHTAHUS W CAMOPa3BUTHUS, PA3BUTUA
BHYTPEHHEH MO3UIMHU JIUYHOCTH, MATPUOTHU3MA, YBAKEHUSI K 3aKOHY M IMPaBOMOPAJIKY, YEJIOBEKY Tpyaa U
CTapuieMy IIOKOJICHHIO, B3aUMHOTO YBa)XCHHS, OEpPEKHOrO OTHOUICHHSI K KYJIbTYPHOMY HACIEIUI0 U
TpaauLMSAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoi denepannn, NpUpoae U OKPYKaroIlen cpeie.
JIn4HOCTHBIE Pe3yNbTaThl OCBOEHHUS ydyeOHOro mpenmera «buonorus» MOMKHBI OTpa)kaTh TOTOBHOCTb H
CIOCOOHOCTh 00YYAIOIIMXCS PYKOBOJACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3ULIMENH JIMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHUX YOEXKJCHUH, COOTBETCTBYIOIIMX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBa, pAaCIIMPEHHUE >KU3HEHHOTO OIbITa W  OIbITa
JIEATEIbHOCTH B MPOILIECCE pEealn3allid OCHOBHBIX HAMPABICHUM BOCHUTATEIBHON NEATEIBHOCTH, B TOM
YHCJIE B YaCTH!

1) rpaKIaHCKOro BOCIMTAHMS:
c(hOpMUPOBAHHOCTh TPAXKTAHCKON TMO3UIMKM OOYYaAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA
pOCCUICKOro o0IIIecTBa;
OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBOKEHHE 3aKOHA U TTPABOTIOPSIKA,
TOTOBHOCTh K COBMECTHOH TBOPUYECKON MEATENBHOCTH MpPH CO3AaHUU YYEOHBIX TPOEKTOB, PEIICHUHN
yueOHBIX M MMO3HABATEIbHBIX 33/1a4, BHITTOJHEHUU OMOIIOTHYECKUX SKCIIEPUMEHTOB;
CIIOCOOHOCTH OMPEIENSITh COOCTBEHHYIO TO3WIIMIO MO OTHOIICHUIO K SIBIIGHUSM COBPEMEHHOHN >KU3HU U
OOBACHATH €€;
YMEHUE YYUTHIBATH B CBOMX JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICUCTBHUS JIIOICH C
pa3HbIMH YOKACHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMHU M COITHAIBHBIM MTOJ0KEHHUEM;
TOTOBHOCTh K COTPYAHHYECTBY B TPOIIECCE COBMECTHOTO BBITIOJHEHUS Y4YEOHBIX, IMO3HABATEIbHBIX M
HCCJIEIOBATENLCKUX 33]1a4, YBAKHUTEILHOTO OTHOIICHHUS] K MHEHHUIO OMTMOHEHTOB NP O0CYXICHUU CTIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;
TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM JIEATETbHOCTH;
2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:
c(OPMHUPOBAHHOCTh POCCUNUCKON TPaKJaHCKON MACHTUYHOCTHU, MATPUOTU3MA, YBAKEHUS K CBOEMY HapO.y,
YyBCTBa OTBETCTBEHHOCTH niepe PoanHOM, ropIocTH 3a CBOM Kpail, cBoro PoauHy, CBOM A3bIK U KYJIbTYPY,
MPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
IIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAUI0O M TaMSTHUKAM TPHUPOABI, JOCTIKEeHHsIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;
CIIOCOOHOCTh OILIEHHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJIEHHE M pPa3BUTHE OMOJIOTUH, TTOHUMaHUS
3HaueHUs] OMOJIOTHH B MO3HAHUU 3aKOHOB MPHUPOJBI, B )KU3HH YEIIOBEKA U COBPEMEHHOTO OOIIECTRA;
uzeiHas yoexx IEHHOCTh, TOTOBHOCTh K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 3a €ro CyAb0y;
3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:
OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOT0O HApO/Ia;



c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO MTOBEICHHUSI;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0 M MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-
HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POIUTENSAM, CO3JaHUIO CEMbHM HAa OCHOBE OCO3HAHHOTO MPUHATHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU € TPaAULIUAMU Hapo1oB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas SCTETHKY ObITAa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA,
CIIOpTa, TPYJa, OOIIECTBEHHBIX OTHOIICHH;

MMOHUMaHUE SMOLMOHAJIBHOTO BO3/ICHCTBHS KUBOM MPUPOABI U €€ LICHHOCTH;

FOTOBHOCTb K CAMOBBIPa)KEHHUIO B Pa3HbIX BUJAAX MCKYCCTBA, CTPEMJICHHE MPOSBISATH KaueCTBA TBOPUECKOM
JIUYHOCTH;

5) ¢usnueckoro BocnuTaHus, GopMHPOBAHMSA KYJBTYPbl 310POBbSI M 3MOIHOHAJBLHOIO
OJ1aronmoJryymsi:

NOHMMaHHWE ¥ peaju3alus 3J0pOBOTO W OezomacHOro oOpasza KM3HU (30POBOE MUTAHUE, COOIO/IEHUE
TUTHUEHUYECKUX MPABUI U HOPM, COAlaHCUPOBAHHBIM PEXUM 3aHATUN W OTHAbIXA, peryispHas (usnueckas
AKTHUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOIIEHHUS! K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

MOHUMAaHWE IEHHOCTH MPABHJI WHIUBUIYAIBHOTO U KOJUICKTUBHOTO O€3011aCHOTO MOBEACHUS B CUTYAIIHX,
YIPOXKAKOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMIOCJICACTBUI W HENPUATHS BPEAHBIX MPUBBIYCK (YHNOTPEOJCHHUS aJKOrojisi, HAPKOTHUKOB,
KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPy 10JIt00ue;

TOTOBHOCTh K AKTUBHOH JEATEIBHOCTH TEXHOJOTHYECKOH W COIMAILHOW HAMPABICHHOCTH, CIIOCOOHOCTH
WHULUAPOBATH, IUITAHUPOBATH U CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO AESTEIbHOCTD;

WHTEpEC K pa3nudHbIM chepam nmpodhecCuOHATBHOM eATeTbHOCTH, YMEHNE COBEPIIAaTh OCO3ZHAHHBINA BHIOOD
Oynyiieit mpodeccuu U pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TIIIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPA30BAHUIO HA IPOTSHKEHUN BCEH JKU3HU;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

SKOJIOTUYECKH 1Ie7IeCO00pa3Hoe OTHOIIEHUE K TMPUPOJE KaK HCTOYHUKY JKM3HM Ha 3eMjie, OCHOBE €&
CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS YKOJIOTHYECKON KYJIbTYpPhl: TPUOOPETEHUE OMBITA TJIAHUPOBAHUS MMOCTYIKOB M OI[EHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIs1 OKPYXKAIOILEH CPebl;

OCO3HaAHUE TJIO0ABHOTO XapaKTepa YKOJIOTHIECKUX TMPOOJIEM U ITyTeH UX peIeHus;

CIIOCOOHOCTh MCIONIB30BaTh MPHOOpETaeMble MPU HU3YYCHHH OUOJOTMM 3HAHHWS U YMEHUS TPU PEIIeHUU
npoOJieM, CBS3aHHBIX C palMOHAJIBHBIM MPHUPOAOIOIB30BAHUEM (COONIOJCHUE TIpaBUJI TOBEACHUS B
NpPUPOJE, HAMPABIECHHBIX HAa COXPAaHEHUE pPABHOBECHS B OSKOCHCTEMAaX, OXpPaHy BHJOB, 3KOCHUCTEM,
ouocdepsl);

AKTUBHOE HEMpUATUE JIEUCTBUI, MPUHOCIIIMX Bped OKpYXalolled NPUPOAHOM Cpelne, YMEHHE
MIPOTHO3UPOBATh HEOJATONPUATHBIE JKOJOTHYECKUE TIOCIHEACTBUSA MPEANPUHUMACMBIX JICUCTBUN W
NpeaoTBpaliaTh Ux;

HaJU4He PA3BUTOTO DKOJOTHMYECKOTO MBIIUICHUSI, JKOJOTHYECKON KYJIbTYphI, OIbBITA JEATEIbHOCTH
SKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHUSI pPyYKOBOJCTBOBATHCS UMH B MO3HABATEIbHOM, KOMMYHUKATUBHOMN
U COIMAJIBHOW TPAKTUKE, TOTOBHOCTH K YYaCTUIO B TMPAKTHYECKON MEATETHHOCTH DKOJOTHYECKOU
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH U
00II1eCTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIMKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHME SI3IKOBOM M YMTATEIBCKOW KYJIBTYpPhl KaK CPEACTBA B3aUMOJICUCTBUSI MEXIY JIOIbMU
Y TIO3HAHUS MUPA;

MOHUMaHWEe crnenuUK OMOJIOTHMH KaK HAayKH, OCO3HaHHS €€ ponu B (OPMHPOBAHMHM PAIMOHAIBLHOTO
HAyYHOTO MBIIICHHUS, CO3JaHUM IEJOCTHOTO TMPEICTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaKk O CIUHCTBE



IpUPOJBI, 4YElTOBeKa M OOIIeCTBAa, B IO3HAHUM IPHUPOAHBIX 3aKOHOMEPHOCTEH W pEIHICHHH MpolieM
COXpaHEHHs IPUPOJHOTO PAaBHOBECHS;

yOSXKAEHHOCTh B 3HAYMMOCTH OHOJIOTHH JUIS COBPEMEHHOM LMBWIM3AIMU: OOECICUCHHS HOBOTO YPOBHS
pa3BUTHSL MEAMLUHBI, CO3/aHUE TMEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX peIIaTh pPEeCypCHBIC
npoOyieMbl Pa3BUTHUS YEIOBEUYECTBA, IMOMCKA ITyTE€H BBIXOJA M3 TJI00AIBHBIX KOJOTHYECKHX MpolieM u
o0ecrieyeHus nepexo/ia K yCTOHUMBOMY Pa3BUTHIO, PAlIMOHAILHOMY HCIIOJIB30BaHHIO TIPUPOIHBIX PECYPCOB
1 (OpMHUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B IMOJYYCHUHM OMOJOTMYECKMX 3HAHUN B WENAX TMOBBIMICHHUS OOIIEH KyJIbTYpBI,
€CTECTBEHHO-HAyYHOI TPaMOTHOCTH, KaK COCTaBHOW YacTh (hYHKIMOHAIBHON I'PAaMOTHOCTH O0YYarOLIUXCS,
dbopMHUpyeMOi pH U3y4EeHUU OUOJIOTHH;

NOHMMaHHWE CYIIHOCTH METOJOB IO3HAHHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH
UCIIONIb30BaTh IIOJydaeMble 3HAaHHS JUIS aHauu3a M OOBSCHEHUS SBICHHH OKpYXAIOUIETO MHpa U
IPOMCXOAIINX B HEM U3MEHEHUH, YMEHHE JIeNlaTh 000CHOBAHHBIE 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (haKTOB
Y IMEIOIIUXCS JAHHBIX C [IEJIbI0 MOJTYYSHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIEHO HCIIOJIb30BaTh OMOJIOTHYECKNE 3HAHUS JJIS PEUICHUs MPOOJIEM B pealibHBIX
KM3HEHHBIX CUTYaIIHsX;

OCO3HAaHHWE IEHHOCTH  HAy4YHOH  JIEATENbHOCTH, T'OTOBHOCTh  OCYIIECTBIIATh  IPOCKTHYIO H
MCCIIEZIOBATEIbCKYIO JESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTB U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO 1 CaMO0OOPa30BaHUIO, K aKTUBHOMY IMOJTyYSHHIO
HOBBIX 3HaHHH 110 OMOJIOTUU B COOTBETCTBUU C )KU3HEHHBIMHU ITOTPEOHOCTSAMH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHbie pe3yibTaTbl OCBOCHMsI y4eOHOro mpenMera «buosiorus» BKIIOYAIOT: 3HAYUMBIC IS
dbopMUPOBAaHUS MUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCHUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIeHayYHbIe
MOHSTHS, OTpPAXKAIOIIHE IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUPA U CHEHU(PUKY METOJO0B IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, YHEPTHs, SBJICHHE, MPOIIECC, CUCTEMa, HAYYHBINH (axT,
OPUHIIMI, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus, HCclelAoBaHne, HaOII0JIeHHe, HU3MEpeHHe,
SKCIEPUMEHT M JPYruX), YHHBEPCAJIbHbIC ydeOHbIEe NEWCTBHUS (TMO3HABaTEIbHBIE, KOMMYHUKATHBHEIE,
perynaTuBHbBIE), obOecrneunBaronme GopMmupoBaHue (GYHKIIMOHATBHOW TPAMOTHOCTH M COIUAIBHOMN
KOMITETCHIINH oOydJarormxcs, CIIOCOOHOCTH o0yJaronmxcs WCIIO0JIh30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKWE 3HAHMS M  yHUBEpPCAIbHbIE y4yeOHbIE JCHCTBUS B
IIO3HABATEJILHON U COLMAIIBHON ITPAKTHKE.

MeTtanpenmeTHbIe pe3yabTaThl OCBOSHUS IPOTPAMMBI CpeIHEro 00IIero 00pa30oBaHUsl JOMKHBI OTPAXKATh:
OBJjaieHHe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMU A€HCTBUAMM:

1) 6a3oBbIe JOoruvecKue AeicTBUsI:

CaMOCTOSITENILHO (hOPMYJIUPOBATh U aKTyaAIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
UCIIONIb30BaTh MPU OCBOCHHH 3HAHWUW MPUEMBI JIOTMUECKOTO MBIIUIICHUS (aHAlIMW3a, CHHTE3a, CPaBHEHMS,
kinaccudukanuu, 00600IIeHHs), PACKPHIBATh CMBICT OMOJOTUYECKHX MOHSATUH (BBIIEIATH UX XapaKTEpPHBIC
MPU3HAKYU, YCTAHABIIMBATH CBSI3U C IPYTUMU MOHATUSAMH);

OTIPENIETISATh LEeTU AeATeIbHOCTH, 3a/1aBast MapaMeTPhbl U KPUTEPUHU UX JOCTHIKEHHUS, COOTHOCUTD PE3YIbTaThI
JEATEIBbHOCTH C MOCTABJIEHHBIMU LEISIMU;

WCITOJIH30BaTh OMOJIOTMYECKHUE TIOHTHS I OOBSICHEHUS (DaKTOB M SIBJICHHUM KMBOU MPUPO/IBI;

CTPOUTH JIOTUYECKUE pacCyxaAeHus (MHAYKTUBHBIE, JEAYKTUBHBIE, T[I0 aHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH U TTPOTUBOPEYHS B PACCMATPUBAEMBIX SBIICHUSIX, (DOPMYITUPOBATH BHIBOIBI M 3aKJIIOUCHHS;
MPUMEHSATh CXEMHO-MOJENIbHBIE CPEACTBA JUIsl MPEACTABICHHS CYIIECTBEHHBIX CBSI3€M M OTHOUICHUN B
M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEUUH PA3HOTO POJIA, BBHIABJICHHBIX B PA3IUYHBIX
WH(GOPMAIMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IUIaH pEIIEHUS TPoOJIeMbl C Y4YETOM aHaIW3a MMEIONUXCS MaTepuajbHbIX |
HEMaTepUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSM, OLIEHUBATH PUCKHU
MOCJIE/ICTBUM JI€ATENbHOCTH;

KOOPJAMHHUPOBATh M BBHINOJIHATH pabOTy B YCIOBHUSX PEAIbHOIO, BUPTYaJbHOTO U KOMOMHHPOBAHHOIO
B3aUMOJCUCTBUS;



pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeCTBHA:
BJIQ/IETh HAaBBIKAMU Y4YEOHO-HCCIEAOBATEIbCKOM U MPOEKTHON JesTeNbHOCTH, HaBBIKAMU pa3perIeHUs
po0JieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOJIOB PEIICHUS MPAKTUICCKIX
3aJa4, IPUMEHEHHUIO Pa3IMYHbIX METOI0OB MO3HAHUS;
UCIIOJIb30BaTh PA3JIMYHBbIC BHUJBI JIEATEIBHOCTU M0 TMOJYYEHHUIO HOBOTO 3HAHMS, €r0 HHTEpIpEeTaluH,
npeoOpa3oBaHUI0 M MPUMEHEHUI0 B Y4YeOHBIX CHUTyallMsIX, B TOM 4YHCI€ MPH CO3/JaHUU Y4EOHBIX U
COIIMAIbHBIX TTPOEKTOB;
dbopMUpOBaTh HAYYHBI THUIl MBIIUICHUS, BIaJE€Th HAYYHONH TEPMHHOJIOTHEH, KIIOYEBHIMU IMOHSATHUSMU U
METOIaMHU;
CTaBUTh W (OpPMYITHpPOBATH COOCTBEHHBIC 3a7a4d B 0OpPa30BATEIBHON JEATEIHPHOCTH W JKU3HCHHBIX
CUTYaIUsX;
BBISIBJIAITh IIPUYUHHO-CJICICTBEHHBIC CBSI3M U aKTYalIM3UPOBATH 3aJladyy, BBIIBUTATh TMIOTE3Yy €€ pelieHuUs,
HAaXOJUTh apryMEHTbl MJI JOKa3aTelIbCTBa CBOMX YTBEpPXKACHUW, 3ajaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;
AQHAIM3UPOBATh TIONYyYEHHBIE B XOJ€ pELICHUS 3aJaud pe3yabTaThl, KPUTHUECKH OIEHHBATh HX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBUSX;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;
OCYIICCTBIISTh ICJICHANIPABICHHBIN IMOUCK MEPEHOCa CPEJCTB U CIIOCOO0OB JACHCTBHS B MPOPECCHOHATHHYIO
cpeny;
YMETh IEPEHOCUTH 3HAHUSA B MIO3HABATEIBHYIO M MPAKTUYECKYIO 00JIACTH KUZHEICATCIbHOCTH;
YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;
BBIJIBUTATh HOBBIC HJICH, MPE/JIarath OPUTHHAIBHBIC MMOAXOABI M PEIICHHS, CTABUTH MPOOJIEMbI U 3a/1a4H,
JIOTIYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.
3) padora ¢ unpopmaumeii:
OPUEHTUPOBATHCS B PA3IIUYHBIX HCTOYHHKAX WH(GOpMaIUU (TEKCTe yueOHOro MocoOus, HAyYHO-MOMYJISIPHOMI
auTeEpaTrype, OMOJOTUYECKHX CIIOBAapsAX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHBIX, B MHTepHeTe),
aHAIM3UPOBATh MH(OPMALMIO PA3TUYHBIX BUIOB U (OPM MpEACTaBICHUS, KPUTUYECKU OIEHUBATH €€
JIOCTOBEPHOCTH U HEMPOTUBOPEYHBOCT;
dbopMynupoBaTh 3ampoChl M MPUMEHSTh Pa3IMYHBIE METOAbl MPH TOUCKE M OTOOpe OMOIOTHYEeCKON
nHpopmaiu, HeoO0X0AMMOM TS BBITIOJTHEHUST YUeOHBIX 3a/1a4;
MpUOOpETaTh OMBIT UCTIOIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA, COBEPILICHCTBOBATH
KyJIbTYpPY aKTUBHOT'O MCTIOJIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJbHYIO (pOpMy TpencTaBiIeHHUsS OMONOTHYECKOW HHQOpMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbI, PUCYHKHU U IPYTrOE€);
UCIIONIb30BaTh HAy4YHBIH $3BIK B KadecTBE CpelIcTBa Npu paboTe ¢ Ouonornyecko wuHQOpManuen:
MPUMEHATh XUMHYECKHE, (PU3NYECKUe U MaTeMaTHYeCKHue 3HAKHM W CHMBOJIBI, (hopmyiibl, abOpeBuaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATTISAHOCTH;
BIIAJICTh HAaBBIKAMH PACIIO3HABAHUS U 3alIUThI HHPOpMaINK, WHPOPMAIMOHHOHN 0€30MacHOCTH TUYHOCTH.
OBJajieHHe YHUBEPCAJTbHBIMUA KOMMYHUKATUBHBIMHU AeHCTBUAMMU:
1) obenne:
OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX cdepax KU3HU, aKTUBHO YIaCTBOBAThH B IMAJIOTE WM IUCKYCCHH TIO
CyIIEeCTBY O0OCYXmaeMoil Tembl (yMEHHE 3a/laBaTh BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIHHO
BBINIOJIHEHUS TpeJjiaraéMoy 3a/layd, Y4YUThIBaTh HWHTEPEChl U COTJACOBAHHOCTh MO3WMLHUNA JPYTUX
YYaCTHUKOB JUAJIOTa WJIA TUCKYCCUN);
pacro3HaBaTh HeBepOaNbHBIE CPENICTBA OOIICHUS, TOHUMATh 3HAYEHUE COIMAIBHBIX 3HAKOB, MPEINOCHUIOK
BO3HUKHOBEHHUSI KOHQJIMKTHBIX CUTYaIlui, YMETh CMsITUaTh KOH(JIUKTHI U BECTU MEPETOBOPHI;
BJIQJIETh PA3MYHBIMH CIIOCOOAMH OOINEHUS W B3aUMOJACHUCTBUS, MOHMMATh HAMEPEHHS APYTUX IIOJEH,
MPOSIBIIAITh YBAXKUTEIHLHOE OTHOIICHHE K COOECETHUKY M B KOPpEKTHOU ¢dopme (opmMyaupoBaTh CBOH
BO3PAXKEHUS,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB.
2) cOBMeCTHas 1eITeJbHOCTh:



IIOHUMaTb M UCHOJb30BATh NPEUMYLIECTBA KOMAHJHOW W WHIMBUAYAJIbHOW pPAaOOTHI NpH pEIIEHUU
Ouonornyeckoil  mpoOieMbl, OOOCHOBBIBATH  HEOOXOAMMOCTH  NPUMEHEHHS  TPYNIOBBIX  (GopM
B3aMMO/ICHCTBUA IPU PELICHUHU Y4eOHOH 3a1a4H;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHMI C Y4€TOM OOLIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)JI0T0 WieHa KOJIEKTUBA,;

NPUHUMATh I COBMECTHOW JEATENIbHOCTH, OPraHW30BBIBATH M KOOPIMHHPOBATH JAEHUCTBHS MO €&
JOCTH)KEHUIO: COCTABIIATH IUIaH JAECHCTBHM, paclpeAessaTh POl ¢ y4ETOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHOW PabOTHI;

OLICHMBAThb KadyeCTBO CBOEr0 BKJI3Ja M KaKJIOIO YYaCTHMKAa KOMAaHIbl B OOIIMH pe3ynbTar IIo
pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE TPOEKTHI, OLEHUBATH HJEH C IMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOU
3HAYUMOCTH;

OCYILECTBIISITH MMO3UTUBHOE CTPATETHUECKOE MOBEJCHNUE B PA3JIMYHBIX CUTYAIUSAX, POSBISATH TBOPUECTBO H
BOOOpakeHue, ObITh MHUIIUATHBHBIM.

OsgiiajieHne YHUBEPCAIbHBIMH PeryJsTUBHbBIMU 1€l CTBUSIMM:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISIBJICHUS MPOOJIEM M MX PEHICHUS B )KM3HEHHBIX M YU4eOHBIX
CUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKHX 3HAHWI IEJIEBBIE W CMBICIOBBIC YCTAaHOBKH B CBOUX JEHCTBHUAX H
HOCTYIKAaX 110 OTHOLICHHUIO K )KMBOH MPHUPOJIE, CBOEMY 30POBBIO U 310POBbI0 OKPYXKAIOILUX;
CaMOCTOSITENIFHO ~ OCYIIECTBIISITh IMO3HABATEIBHYIO JIESTEIBHOCT, BBIABISATH MPOOJIEMBI, CTaBUTHb W
(dopMynupoBaTh COOCTBEHHBIE 331a4K B 00pa30BaTEIbHON JESITEIBHOCTH U )KU3HEHHBIX CUTYalUsX;
CaMOCTOSITENIFHO COCTaBIISITh IUIAH PEIICHHS MPOOJIEMBI ¢ YYETOM HMMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuIMpATh paMKH Y4eOHOIr0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUIH;

JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO IIMPOKON SPYAWIIMU B pa3HBIX 00JacTAX 3HAHUM,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30oBaTEeIbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYAIMsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIILHOCTh, OLEHMBATH COOTBETCTBHE
PE3yIBTATOB LETISIM;

BJIAJICTh HABBIKAMH MIO3HABATENILHON peduieKCUU KaK OCO3HAHUS COBEPIIAEMBbIX AEUCTBUI M MBICIUTEIBHBIX
IPOIIECCOB, WX PE3yJAbTATOB M OCHOBAaHWH, WCIOJB30BATh NMPUEMBI PEPIEKCHH IS OICHKH CHUTYaIUH,
BbIOOpa BEPHOI'O PEIICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO NPUHUMATH PEHICHHUS 10 UX CHIDKCHHIO,

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIM3€ PE3yJIbTaTOB JAEATEIbHOCTH;

3) npuHsATHE CeOs1 U APYTrUX:

NpUHUMATD ce0sl, TOHMMast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI PYTUX TP aHATN3E PE3yNIbTAaTOB JACATEIHHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH MTOHUMATh MU C TIO3UITUH PYTOTO YEIOBEKA.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynabTaThl ocBoeHHs mporpammbl COO mo Ouonoruu Ha 0a30BOM YPOBHE BKIIIOUYAIOT
cneuupuyeckue s ydyeOHoro mpeamera «buonorus» HayuyHble 3HAHHS, YMEHUS M CIIOCOObI IeHCTBUIA 1O
OCBOEHHUIO, MHTEpIpETalvd M TNpeoOpa3oBaHUIO 3HAHUM, BHUIBI JESATEIBHOCTH MO IMOJIYYEHHIO HOBOTO
3HaHUS U TPUMEHEHUIO 3HAHWHA B Pa3IMYHBIX yYEOHBIX CHUTYyalUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX
CUTYallUsX, CBSA3aHHBIX ¢ Ouonorueil. B mporpamMme npeameTHble pe3yabTaThl MPEACTaBIEHBI MO TrojiaM
o0OyueHusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS yaeOHOTO TIpeameTa «bruonorus» 6 10 knacce MOJKHBI OTPaXaTh:



Cc(OPMHPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTMU B CHCTEME HAyYHOI'O 3HAHUS €CTECTBEHHBIX HAYK, B
(GopMHpPOBAHNN COBPEMEHHOI €CTECTBEHHO-HAYUYHOW KapTHHBI MUpPA U HAYYHOTO MHUPOBO33PEHUS, O BKJIAZIE
POCCUMCKMX U 3apyOeHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOIMH, (YHKIHMOHAIBHONW I'PAaMOTHOCTH
YeJIoBeKa JJIs PELLCHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PpacKpbIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMHHOB M IIOHATHM: JKU3Hb, KJIETKA, OPraHU3M,
MeTabomu3M (OOMEH BEHIECTB M MPEBpAIlllCHHUE SHEPrHH), TOMEOCTa3 (CcaMOoperyssius), YpOBHEBas
OpraHu3alysl JKUBBIX CHCTEM, CaMOBOCIPOM3BEIEHHUE (PENpOoAyKLHs), HACIEACTBEHHOCTh, U3MEHUYHBOCTD,
pOCT U pa3BUTHE;

yYMEHHUE H3JlaraTb OMOJOrMYEecKHe TeOpUH (KJIETOYHAas, XPOMOCOMHAs, MyTallMOHHAs, LEHTpaJlbHas JJ0rMa
MOJIEKYJIIpHO# Omosiorun), 3akoHbl (I'. Mennens, T. Moprana, H. 1I. BaBunoBa) u yuenus (o meHTpax
MHOT000pa3usi M MPOUCXOXKIEHHUS KyIbTYpHbIX pacteHuii H. V. BaBuioBa), ompeaensiTb TpaHUIBI UX
IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHUE BIIQJIETh METOJaMU HAyYHOTO IMMO3HAHMUSA B OMOJIOTMU: HAONIOJEHUE U ONMCAHHME KUBBIX CHCTEM,
IPOLIECCOB M SIBJICHUH, OpPraHu3alus U MPOBEACHHE OHOJIOIMYECKOrO SKCIIEPUMEHTA, BBIABHIKEHUE
TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXKIY HWCCIEIyeMbIMU BEIMYMHAMHU, OOBSCHEHHUE IOIY4YEHHbIX
pe3ysbTaTOB, MCIOJb30BAaHHBIX HAy4YHBIX IOHATHH, TEOPUHl W 3aKOHOB, YMEHME [ellaTh BBIBOJbI Ha
OCHOBaHUU NOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICJIATh CYLIECTBEHHBIE NMPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U 3YKapUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHa BEIIECTB W IPEBPALICHMS] SHEPIUU B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOI0 U SHEPreTHYeckoro oOMeHa, XEeMOCHUHTe3a, MMTO03a, Melo3a,
OIIOIOTBOPEHUS, PA3MHOXKEHHU S, MHAUBUAYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3);

YMEHHUE IMPUMEHATh IOJIyYCHHbIE 3HAaHUS JUIs OOBSICHEHUS OMOJOrMYECKHX MPOLIECCOB M SBICHMH, VIS
NPUHATHS MPAKTUYECKUX PEIICHWH B MOBCEJHEBHOHN KHU3HH C IENBI0 0OecredeHus: 0e301MacHOCTH CBOETO
3/I0pOBbsI U 370POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOEHUSI HOPM I'PaMOTHOTO TOBEJCHUS B OKPYKAIOLIECH
NPUPOIHON cpene, TOHMMaHue HEOOXOIUMOCTH MCIOJB30BaHMUS JOCTHKEHUH COBPEMEHHON OHMOJIOTHH U
OMOTEXHOJIOTMH AJIS PAlMOHAIIBHOTO IIPUPOIOIOIb30BaAHHUS;

YMEHHE pelIaTh 3JeMEHTapHbIe FTeHETUUECKHE 3a/1a4l Ha MOHO- M IUTHOPUIHOE CKpEIIUBaHKE, CLEIIICHHOE
HacJIeIOBaHWE, COCTAaBIISATh CXEMbl MOHOTHMOPHIHOTO CKpPELIMBAHUS [UIS TpEICKa3aHusl HacleJ0BaHUs
IPU3HAKOB Yy OPraHU3MOB;

YMEHUE BBIOJIHATH JJAOOPAaTOPHBIE U MPaKTHUECKUE paboThl, COOMI0IATh MTpaBUiIa MpU paboTe ¢ yueOHBIM U
1a00paTOPHBIM 000PYIOBaHHEM;

YMEHUE KPUTHUYECKH OIIEHWBAaTh W MHTEPIPETUPOBATh HHPOPMALMIO OHOJOTHYECKOro COAep KaHus,
BKJIIOUAIOLIYIO TICEB/IOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpeACTBa MaccoOBOM HHQOpMaINH,
HAY4YHO-TIOMYJISIpHbIE MaTepualibl), ATHYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B OHOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO031aBaTh COOCTBEHHbIE IHCBMEHHBIE W YCTHBIE COOOLIEHMs, 0000Imas OuOJIOTHYECKYIO
MH(}OPMaLIMIO U3 HECKOJIBKUX UCTOUHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmnapaT OUOJIOTHH.
[TpenmeTrHbIe pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 11 knacce TOMKHBI OTPAXKATh!
c(OpMUPOBAHHOCTh 3HAHUN O MECTE U PO OMOJIOTMH B CHCTEME HAYYHOT'O 3HAHHUS €CTECTBEHHBIX HAyK, B
(GbOopMHPOBAHNN COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE
POCCHHCKHX M 3apyO€KHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHUONOrMH, (PYHKIMOHAIBHON TI'PaMOTHOCTH
4eJI0BEKa JJIS peIIeHuUs )KU3HEHHBIX 3a/1a4;

YMEHHME PpacKphIBaTh COJEp)KaHHE OHOJOTMYECKHMX TEPMHUHOB M TOHATUH: BMJI, MOIMYJSLHS, T€HO(OH],
9BOJIIOIUS, ABIXKYIIME CUIIBI ((DaKTOPBI) IBOJIOIMH, MPUCIIOCOOIEHHOCTh OPTaHU3MOB, BHJI000pa30BaHMUE,
JKOJIOTHYECKHE (aKTOphl, SKOCUCTEMa, TMPOAYLEHTHI, KOHCYMEHTBI, pEeAYLUEHThbl, LENu MUTaHUs,
9KOJIOTHYECKasl MpamMuia, OMoreoreHos3, buocdepa;

YMEHHME Hu3Jlarath Ouosoruueckue Teopuu (3BosronroHHas Teopus Y. JlapBuHa, cUHTEeTHYecKash TEOpUs
9BOJIIOLIMM), 3aKOHBI M 3aKOHOMEpHOCTH (3aponbimeBoro cxoacrsa K. M. bapa, uepenoBanus riiaBHbBIX
HanpasieHui u nyreit spomtonuu A. H. CeseprioBa, yuenus o 6uocepe B. 1. Bepnazackoro), onpenensits
IPaHUIIBI KX IPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHHUE BIIQJIETh METOAAMU HAy4HOrO MO3HaHMsA B OMOJIOTHMU: HAONIOJIEHHE U OIMCAHUE >KUBBIX CHCTEM,
IPOIIECCOB M SIBJICHUH, OpPraHM3alUsi W TPOBEACHHE OHOJIOrMYECKOrO SKCIEPUMEHTA, BBIIBIKECHHE
TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXIYy WCCIEAYEMbIMU BEIUYMHAMH, OOBSCHEHHE IOIy4EHHBIX



pe3yNIbTaToOB, MCHOJB30BAHHBIX HAYYHBIX ITOHATHH, TEOpPHH M 3aKOHOB, yYMEHHE JelaTh BHIBOABI Ha
OCHOBAaHWHU IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICIATh CYIICCTBEHHBIC NPH3HAKA CTPOCHHS OMOJOrMYECKMX OOBEKTOB: BHJIOB, MOITYJISLUH,
IPOJAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OHOTE€OIICHO30B M OSKOCHCTEM, OCOOCHHOCTH IIPOILIECCOB:
HACJIEJCTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHMS, IMPHCIOCOOICHHOCTH
OpPTraHU3MOB, IEHCTBUS HKOJOTHUECKUX (PAKTOPOB HA OpPraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA SHEPTHH B
9KOCUCTEMAaxX, AHTPOIIOTCHHBIX HM3MEHEHHH B JKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB U
OMOreOXMMHUYECKHX IIUKIOB B Onocdepe;

yYMEHHE TPHMEHSATH IOJy4CHHBIC 3HAHUS IS OOBSICHEHMs OMOJIOTMYECKUX IPOLECCOB W SIBICHUH, IS
NPUHATUS IPAKTHUYECKUX PELICHUH B MOBCEIHEBHOM JKM3HU C IENbl0 o0ecrieueHns 0e30MacHOCTH CBOETO
3JI0POBbSI U 37I0POBBSI OKPYKAIOLIUX JIIOJICH, COOIIOEHUST HOPM I'PaMOTHOTO TIOBEACHUS B OKPYKAIOILICH
HPUPOTHOHN cpelie, TOHUMaHHe He0OXOIMMOCTH HCIOIb30BAaHHS JOCTH)KEHHH COBPEMEHHON OMOJIOTHH /IS
palMoHaIBFHOTO IPUPOAOIOIH30BAHUS;

YMEHHE PeuIaTh 3JIeMEHTapHbIE OMOJIOTHYECKHUE 3aJa4l, COCTABIISATh CXEMBI IIEPEHOCa BEIECTB M SHEPTHU B
IKOCHCTEMaX (LMY MUTAHUSA);

YMEHHE BBIIIOJHSTH JIa00PaTOPHBIE U MPAKTUYECKUe paboThl, COOII0AATh MPaBUia MpH padoTe ¢ y4eOHBIM
1a00paTOPHBIM 000PYIOBaHUEM;

yMEHHE KpPUTHYECKH OIIEHMBATh W HWHTEPIPETUPOBATh HH(POPMAIHIO OHOJIOTHYECKOTO COJCpPIKaHMUS,
BKJTIOYAIOIYIO0 TICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHHKOB (CpEICTBAa MaccOBOM HH(OpMAIUH,
Hay4YHO-TIONYJISIPHbIE MaTepHabl), paCCMaTPUBATh III00aIbHBIE YKOJIOIHYECKUE TPOOIEMbI COBPEMEHHOCTH,
(GbopMHpPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HIIUIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000mmas OHOIOTHYECKYIO
I/IH(l)OpMaIII/IIO N3 HCCKOJIbBKUX UCTOYHHUKOB, 'PAMOTHO HCII0JIb30BAThH MMOHATUHHBIN arrmapar OHMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
K
Ne OIHEIECTRO Hacon JaekTpoHHbIe (HU(pPOBbHIE)
/ HaumeHnoBaHue pa3/esioB U TeM MPOrPpaMMBbl Konrtp.
wn Bcero IMpakr 00pa3oBaTeJbHbIE PECyPChI
pao.
.pao.
bubmuorexa [JOK
1 buosorns Kak Hayka. 2 05 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
2 JKuBbIe CHCTEMBI U UX OpraHU3aIlusl. 1 hitps://m.eds00.ru/7f41c292
3 XHWMHYECKUH COCTaB M CTPOCHHUE KIIETKU 8 1 bubmorexa HOK
' https://m.edsoo.ru/7f41¢c292
4 Ku3HenesTeIbHOCTh KICTKH. 6 ﬁgg;?/(r);eelcdigﬂﬁﬂ 416292
bubmuorexa [JOK
5 PasMHOXeHHE U MHIUBUIYAIbHOE Pa3BUTHE OPTaHU3MOB. 5 1 hitps://m.eds0o.ru/7f41c292
6 HacneacTBeHHOCTh M1 N3BMEHUYHUBOCTh OPTraHHU3MOB. 8 1.5 ﬁgg;l;l/(r)seelcdz(iorﬁﬂ 416292
7 Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH. 3 Egsgl;ll(r);eezzgorllf/? 41292
8 PezepBHOE Bpemst 1 bubmorexa [IOK
p peMIL. https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoJuuuecTso yacos Jara
Nen/m Tema ypoka Beero K.p. ILp. msywenus JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI
bub6nmoreka IIOK
1 Buosorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
) Ao aesit ekl B 05 BuGamorexa LIOK
P A P ¥ ' https://m.eds00.ru/863e6122
OHOJIOTUYECKUX OOBEKTOBY
3 buonornyeckne cuCTEMEBI, IIPOLISCCHI U UX U3YUYCHUE 1 Bubmzorexa HOK
> POl ya https://m.eds00.ru/863e6564
4 XUMHUYECKUI cOCTaB KJIETKH. Boga U MUHEpaIbHbBIE COJIU 1 Bubmorexa LIOK
- BoA p https://m.edso0.ru/863e674e
bubnunoreka LIOK
5 benku. CoctaB u cTpoeHue O0eIKoB 1 hitps://m.eds00.ru/863e6h72
6 e e L ot et aomomn vemos | 1 05 BuGuorexa LOK
- ' https://m.eds00.ru/863e6b72
(Ha mpuMepe aMHIIa3bl WK KaTajaa3bl)»
bu6nmorexa LIOK
! Yraesone!. Jiumm et 1 https://m.eds00.ru/863e6870
bu6nmorexa LIOK
8 Hyxneunospie kucnothl. ATD 1 https://m.eds00.ru/863e6d5¢c
9 HUctopust u metoasl n3yuenusa kietku. Kimetounas teopus 1 Bubmaorexa LIOK
P a ya ) P https://m.eds00.ru/863e6e88
10 KrneTtka xak memocTHas )KUBasg CHCTEMA 1
Copoeme syt o, oo 2 S 10K
11 6a1<Tyeq U 110 pMI/IK OCKOIIOM ga FOTOBL;X MUKPOIT e,nzrt) aTax U ux 1 0.5 https://m.eds00.ru/863e6ff0
P A p poriperap https://m.edso0.ru/863e716c¢
OIMCAHUEY
bu6nunorexa LIOK
12 OOMEeH BEIIECTB N META00IN3M 1 hitps://m.eds00.ru/863e766¢
but6mmoreka [IOK
13 dotocunHTe3. XEMOCHHTE3 1 hitps://m.eds00.ru/86367c98
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but6mmoreka [IOK

14 JHepreTueckuii odmen https://m.edsoo.ru/863e7aae
15 §%3:;;}CI)I;1P{I;H§6§JTIST;§ 3 %ngf?;}g;;f;: P;Irf::ao;memax 0.5 bubmorexa LIOK
- ' https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEIIKa JTyKa Ha TOTOBBIX MUKPOIIPENapaTax»

16 buocuntes 6enka. Peakiius MaTpudHOTo CHHTE3a bubmorexa [IOK
https://m.edsoo.ru/863e796e
bu6nmoreka [IOK

17 Tpascanus — Guocnres benka https://m.edsoo.ru/863e796e

18 Hexnetounsie (hOpMbI )KU3HH — BUPYCHI bubmorexa LIOK
https://m.edsoo.ru/863e7540
bubnunoreka LIOK

19 DOpMBI pa3MHOKECHHSI OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

. bubnnoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a

2L TaGopatopra pavora o4 clsycse crpocsa notom 05 Bubmorera LIOK
https://m.edsoo.ru/863e81b6

KJIETOK Ha TOTOBBIX MHKpPOIIpernapaTax»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa HOK
https://m.edsoo.ru/863e8436

23 ['eneTnka — HayKa 0 HaCJIE€ICTBEHHOCTU U U3MEHYMBOCTH bubmorexa HOK
https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBaHUS TPU3HAKOB. MoOHOTUOpHUIHOE bubmuoreka [JOK

CKpEIIBaHHE https://m.eds00.ru/863e8878

o5 JurubpunHoe ckpeniBaHue. 3aKOH HE3aBUCHMOTO bubnnorexa [JOK

HacJIeJ0BaHHs IPU3HAKOB https://m.edsoo.ru/863e89a4
| Smon e s Tabperote s % . BuGniorss LOK
' https://m.edso0.ru/863e8c60
CKpEIIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKPOIIpETapaTax»
27 I'enetuka nona. HacnenoBanue Npu3HaKoB, CLIETUIEHHBIX C ITOJIOM bubmorexa I[IOK
' ’ https://m.edso0.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHAas U3MEHYHUBOCTb. BuGmuotexa LIOK
28 JlaGopatopHas padota Ne 6. 3yuenne MmoanpukainoHHOM 0.5

HN3MCHYMUBOCTHU, IOCTPOCHNUE BAPUAIMOHHOI'O psAga U

https://m.edsoo.ru/863e8efe
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BapUAIMOHHON KPUBOM»

HacnencrBennas n3meH4nBOCTh. JlaboparopHas padota Ne 7. bubnuorexa [JOK
29 «AHanu3 MyTaluii y Apo30Qp bl Ha TOTOBBIX MUKpOITpErapaTax» . 0.5 https://m.edso0.ru/863e8efe
bubnunorexa LIOK
30 T'eneruia uenosexa 1 https://m.edsg).ru/863e8d78
31 PesepBHbIil ypok. O6061meHue no teMe «HacnenctBeHHOCTh U 1
U3MEHUYUBOCTHh OPTaHU3MOB)
32 CenekIus Kak HayKa M TIpo1ece 1 BH6H_HOTeKa LOK
https://m.edso00.ru/863e9214
33 MeToibl ¥ JOCTUKCHHSI CEJICKIIUU PACTCHUH U )KUBOTHBIX 1 BH6H_HOTeKa HOK
https://m.eds00.ru/863e9214
34 broTexHoI0rus Kak oTpacib IPpOU3BOJCTBA 1 bubmorexa HOK
https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 4



https://m.edsoo.ru/863e8efe
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11 KUIIACC

Noe KosmmyecTBo yacoB DiieKTpoHHbIe (HU(poBLIE)
HaumeHoBaHHe pa3aejioB M TeM MPOrPaMMBbI
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
Kontp.pad. IIpakrt.pa0.
bu6nmmoreka [IOK
1 IBOMONUOHHAS GEONOTHS 9 1 https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
2 Bo3HUKHOBEHHE M pa3BUTHE )KU3HU Ha 3emiie 9 0.5 hitps://m.edsoo.ru/7f41cc74
3 Oprauu3Mbl 1 OKPYIKarollas cpeaa 5 1 bubmaorexa LIOK
p pykarotas cpei https://m.edsoo.ru/7f41cc74
4 Co00111eCcTBa ¥ SKOJIOTMYECKUE CUCTEMBI 9 Bubmorexa OK
m https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 Bubmorexa HOK
P P https://m.edsoo.ru/7f41cc74
11 KJJACC
Ne Tema ypoka KoauyecTBo yacos Jlata D1eKTPOHHbIE NU(POBDIE
n/u B K.p. ILp. U3y4eHust o0pa3oBarTejibHbIE
cero pecypcsl
1 OBOJIIOLUS U METOIBI €€ N3yUEHUS 1 bubmaorexa LJOK
1 a ya https://m.edso00.ru/863ea20e
2 Hcropus pa3BuTHud IpeacTaBiICHNI 00 DBOIIOIUNA 1 Bubmorexa OK
pHA p pel a https://m.eds00.ru/863e9570
bu6nunorexa LIOK
3 Muxkpossomiomus 1 https://m.edso0.ru/863e9cle
B e . B LOK
- ' https://m.eds00.ru/863e99c6
MOP(}OITOTHIECKOMY KPUTEPHIO)
5) JIBmokymiye cuibl (3JeMeHTapHble (PaKTOPhI) IBOITIOLNN 1 Bubmmorexa [IOK
ym https://m.edso0.ru/863e9da4
. bubmmoreka [JOK
6 EcrecTBeHHBIIT 0TOOP U €r0 GOPMBI 1 https://m.edso0.ru/863e9ed0
;| P momo: mueroetremeen e[ . B LOK
1000 ’ patopHas pa - ' https://m.edso0.ru/863e9fde
MIPUCIIOCOOJICHHOCTH OPTaHNu3Ma U €€ OTHOCHTEILHOTO
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Xapakrepay

8 Hanpasnenus u myTu MaKpO3BOIIOLHH BH6H_HOTeKa LIOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOIIONINN
10 Wctopus xu3Hu Ha 3emiie U METObI € U3yueHus
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU HA 3emiie bubmaorexa LIOK
https://m.edso0.ru/863ea5a6
12 Pa3BuTHe *u3HU Ha 3eMJie 110 3paM U IepuoiaMm BH6H_HOTeKa HOK
https://m.edsoo.ru/863eabbe
13 g Tpacraceran pasor o 1 isyemte nexonaensm 05 Bu6morera LIOK
OCTaTKOB PACTEHUN U )KUBOTHBIX B KOJUICKLIMSIX) https://m.eds00.ru/863eashc
14 CoBpemeHHas cucTeMa OpraHu4eckoro Mupa EH6H_HOTeKa LIOK
https://m.edso0.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) BH6H_HOTeKa HOK
https://m.edsoo.ru/863eac2c
16 JIBuokymiue cuibl (pakTopbl) aHTPOMOTeHe3a Egggf;:}:;%ii?ﬁl%%a 444
17 OCHOBHBIE CTaIUU DBOIIOLNA YEJIOBEKA
18 YenoBeueckue pachl M MPUPOHBIC aIaNTAllMU YeJIOBEeKa BH6H_HOTeKa HOK
https://m.edsoo.ru/863eaea2
19 PesepBHblil ypok. O6061eHne no reMe «Bo3HUKHOBEHHE U
pa3BUTHE KU3HU Ha 3eMIie»
20 DKOJIorus Kak HayKa
21 Cpenbl 06uTaHus U SKOJIOTHYecKre GaKkTOpbl 1332227/%?;115)(3‘5/863%@0
Abunornueckue gaxtopsl. JlabopatopHas padora Ne 3.
29 «Mopdonoruyeckrne 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT 05 bubnuotexa [JOK
obutanusy. JlaboparopHas padota Ne 4. «BnusiHue cBera Ha https://m.edso0.ru/863eb10e
POCT U pa3BUTHE YEPEHKOB KOJIEyca»
bu6muoreka [JOK
23 Buortryeckue Gpakropsi https://m.eds;f).ru/863eb348
24 DKOJIOTHYECKHE XapaKTepUCTUKHU nonynsauuu. [IpakTruueckas 0.5
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https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
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pabota Ne 2 «IToacyér MIOTHOCTH MOMYJISAILUI pa3HbIX BUIOB
pacTeHui»

bub6nmoreka [IOK
25 Coo01mecTBa Opranu3MoB — OHOIIEHO3 1 https://m.edsoo.ru/863eb46a
bu6nunoreka LIOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.eds00.ru/863eb46a
27 OcHOBHBIC TTOKA3aTEIN SKOCUCTEMBI. DKOJIOTHUECKHE 1 bubnmoreka [IOK
nupamubl. CBoiicTBa skocucteM. Cykieccust https://m.edso0.ru/863eb5fa
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
bubmuoreka [{OK
30 buocdepa — rimobasbHas 3xocucTeMa 3eMiu 1 https://m.edsoo.ru/863ebb5e
bubnunoreka LIOK
31 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHMochepsI 1 https://m.eds00.ru/863ebd16
32 YenosedecTBo B Onocdepe 3emiu 1
33 CocyliecTBOBaHHE MPUPOJIBI U YEIOBEYECTBA 1 bubsmorexa [IOK
v PHPOA https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O6061eHne Tembl «Coob1iecTBa u 1
IKOJIOTHUECKHUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 25



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* buomorus, 10 - 11 xmacc/ IMaceunnk B.B., Kamenckuii A.A., PybnoB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o6miectBo «M3aatenbetBo «IIpocBemenuey

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA
. A.IO.Nonnera. A.B.Topranos. buonorus B cxemax u tadmumax IKCMO Mocksa. 2012 1.
I'. U. Jlepuep. buonorus. [losHblii cipaBoyHUK 17151 TOAroToBKU K EI'D.

Zoologia_v_tablitsakh Rezanov.pdf
HETPOCOBA U TEPEMOB. 10 KJI.pdf
HNETPOCOBA u TEPEMOB. 11 KJI.pdf
KOTIKOVA _SALENKO EGE-2020.pdf
POXJIOB 2020 B OJTHOM.pdf

EI'D 2020. MTPUJIEXKAEBA 30 BAPUAHTOB.pdf
OTBETLI TPUJIEXKAEBA 30 BAPUAHTOB.docx

[TUMEHOB ITOCOBHUE.doc
MUMEHOB. ITIOJHBIN KYPC..pdf
EI'D 2020 JIEPHEP.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e BiologyLib.ru: Bu6anoreka mo 6uoornu KHuru, SHIMKIONEAMA U HOBOCTHBIE CTAThU: UCTOPHS
OMOJIOTMHY, TE€HETHUKA, OHMOUH)KEHEpHUs, OHMOHMKA, MOJIEKYIIpHAS OWOJIOrHWs, HaJIe00MOIOrHs,
DK300MOJIOTHS,  pPagMOOMOJIOTHs,  IIMTOJIOTHS, MHKPOOMOJIOTHs, Iapa3WTH3M, CHMOHO3,
HOMEHKIATypa.

e PaleontologyLib.ru: ITajeonroaorus bubnroreka 110 [TaJIEOHTOJIOT MM HCCIIEI0BAHNS
HAJIEOHTONOTMYECKUX HAXOIO0K M BBEIBOJBI, CAECIAHHBLIE YYEHBIMHM, OHMOJIOTHMYECKAS DBOJIOIIHS,
aje000TaHNKa, AJI€0300JI0T s, TAJIE0AHTPOIIOIOTHS, MAJIEOKINMATOIOTHS, TAJICOIKOIOTHSI.

e Genetiku.ru: bubanorexka o remernke CtaTbl M KHUTH O T'€HETHKE: MOJEKYISIDHBIE OCHOBBI
T€HETUKH, TE€HHAs WHKEHEPHd, MEIMIMHCKAs Te€HETHKa, T'€HETHMKa B PACTEHUEBOACTBE H
JKMBOTHOBOJICTBE, KOCMHUYECKAsI TEHETHKA.

e AnFiz.ru: Anuaromusi ¥ ¢dusnoorus_ yejoBeka KHUIM 10 HOPMAJbHOM M IAaTOJIOTMYECKOM
aHATOMHMHM M (DU3MOJIOTMM YeNOBeKa. 3aHMMATENbHBIE CTAaTbH O COBPEMEHHBIX HMCCIEA0BAHUIX
YEJ0BEYECKOI0 TEA.

e PlantLife.ru: Pacrenust - cTraTbd W KHHUTM O BHMJAAX PACTEHMH, HCCIEHOBAHUAX, DBOJIIOLHH
MAJIEOHTOIOTHYECKUX M3BICKAHMIX, DKOJOTMYECKUX HHUIIAX, CHMOMO3€ PACTEHUN 1 OMOHUKE.

e Gribochek.su: bubaunorexka o rpu6ax Buapl cbe100HBIX M SOOBUTHIX IpuboB. XUMHUYECKUI
COCTaB. YCBOSEMOCTh M JJUESTHYECKHE CBOMCTBA IpuOoB. COOp M caHMTapHas DKCIEpTH3a IpuOoOB.
Croco0Obl xpanedud. KynuHapHsle pelenTsl IPUroTOBIEHUS IPUOOB.

e \VoLiMo.ru: Bu6JnoTeka 0 BOAOPOCJIAX, JUIIANHUKAX M MO0X000pa3HbIX CTaTbl UM KHUIHU:
OMOJIOTH, WCCIENOBAHUA, WCIOJH30BAHNE B IIPOMBIINIICHHOCTH, DJHEPreTHKE, MENUINHE U
KYJIMHAPUH.

e AnimalKingdom.su: Mup KHBOTHBIE - CTATbH M KHUTH O YKMWBOTHBIX: ITPOUCXOKICHUE JKU3HM,
DBOJIIOLIMOHHBIA  MPOLIECC, ONMCAHUS  BHUIOB, OMOHHKA, HMCCIEIOBAHMSI  OCOOEHHOCTEH,
DKOJIOTHYECKUE MPOOJIEMEI.



https://vk.com/doc182592958_565434807?hash=yi79Bb8cbEIdu7S52bedraZVVmsEoSpDLe7SIjQ2pDD&dl=Fw2egISZGyFOzWJQshTZBhzZfvrtPMv15PhLYs5n9gD
https://vk.com/doc182592958_565416290?hash=WJ4t51XCC5067AodMPpWpwaQ4zBmFIZpeqU2rUtXQA0&dl=bePDciQJBfZM3olzbeTmPrKjeK3KGWf5R9y8typj2Zg
https://vk.com/doc182592958_565415475?hash=CbcEzAGi5hIlCHnmSudWOP9dd84jmhbxD2J3BwUlfW8&dl=UnTGjBiTZKcZLpuLpg2OicmuBy9nerY5StlyVNLiFQ4
https://vk.com/doc182592958_561155998?hash=w92Q93jFg6mU5oCyw5VNvgM26wMOvCkSagYza8WmyRs&dl=wMAXAzwfFHMwTxBIAIf3yGQNhzKOFXv6KQf3GYJgaQD
https://vk.com/doc182592958_559398685?hash=NOWUqDYy6AZFUzzZQTSAoIBUJxX5oizde2hwtWW4irc&dl=OzryjllL2pZzPsL9BNKP5wsvxMaQV8OmLgYMhBppnDT
https://vk.com/doc182592958_554270942?hash=zf4qX47UGLPvi9HzInkC6xTyCCBuX13B2Z7hdQtsjgw&dl=gx1RUaR4zrEPZ2Gd1iZOcALrZtwK4eBZca9cBux5hiz
https://vk.com/doc182592958_554270947?hash=37ZZlKIEz32rQEEY7tWMxzZeYM7NWsmtHMbNX9LLKtH&dl=x67LExRPF5GRa8wWfi38GQ1qKRvYeZGFtBa6F05ONPg
https://vk.com/doc182592958_552143847?hash=bBvVKh9jRg5xklFyodf6XMPk75PRduuHW08xMOzP2Zc&dl=c1atdJ1bcQAnhbeJuMPpqALvlmZuYpwX6PEYkWc3zXH
https://vk.com/doc182592958_552143858?hash=fPvHfVHRcJZ9ZzJUEsRYZEuHlNGXVDAhccKC403sjao&dl=zsXVPQ7Y1kAAUdZlYpZyWbEauLUD3mhuRYuzMSZWaik
https://vk.com/doc182592958_550782042?hash=UerhARxsNrGeXlgVzZU5bRsjHYjYNkEhwJ6MzOlDLGL&dl=JWvhQwT4s2PEPXs3pzKju9MaJSG7XwDlxm0IUZaYhVL
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